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ABSTRACT 
Smallholder farmers are an important and interesting contributor to the economy, society 
and ecological relations of developing world countries. They are particularly interesting for 
both their potential economic contribution to regional and national wellbeing, but also their 
unique vulnerabilities to multiple pressures. This thesis examines how smallholder dairy 
farmers in Indonesia are resilient to these multiple pressures – particularly through the 
operation of high levels of social capital. The existing literature suggests that social capital 
has become an essential aspect for smallholders in the developing world to cope with and 
adapt to pressures and to respond to changes in economic, ecological and social dynamics. 
However, while social capital has been indicated as a key point of difference in the survival 
of smallholders, there has been a lack of research looking in more detail into the specific 
dynamics of social capital in supporting the resilience of smallholder dairy farmer 
communities. This knowledge gap has led the enquiry reported in this thesis to examine the 
role of social capital in one particular kind of case study: how smallholder dairy farmers in 
Indonesia manage to negotiate and sustain access to a common pool resource - agroforestry 
lands – which perform an essential role in supporting their dairy farming systems. The 
dynamics of access to lands held by completely different institutional actors, both in its 
initiation and its maintenance, provide a compelling case study of how social capital is 
central to the economic survival of smallholder farmers by facilitating and securing potential 
fragile ties and dependencies into an enduring resource base for dairy farming. 
In addressing this gap, this thesis employs a theoretical framework that integrates the theory 
of social capital and community resilience. The framework deployed in this study 
characterizes both the way that social capital is embedded within social relations as well as 
the specific dynamics of social capital that are pivotal in establishing a resilient community. 
By employing qualitative methods, four smallholder dairy communities engaging with 
agroforestry practices in protected forest areas in West Java are explored as case studies in 
the dynamics of social capital that link smallholders to a vital external resource. From these 
case studies, empirical findings are derived which explore the operation and subtle dynamics 
of social capital that were indicated by the theoretical framework developed in the thesis. 
This empirical results confirm that social capital has become a valuable asset to the survival 
of four communities in this study area. The theoretically-derived framework is used to 
ii 
 
characterize these dynamics into: structural social capital— social networks and formal 
rules, and cognitive social capital— trust and social norms. The results show that these two 
interconnected dimensions of social capital both facilitate collective actions through which 
the farmers can access various resources like fodder collection on protected forestry lands. 
The findings also identify specific dynamics of social capital in shaping the communities' 
ability to access agroforestry lands in three ways. Firstly, it is shown that social capital 
enables societies to have flexibility in developing resilience by providing affordable access 
to environmental capital. Secondly, social capital facilitates the communities to possess 
options for adapting to adversity by providing long-term access derived from a diversity of 
forest-origin resources and a secure land tenancy. Thirdly, social capital facilitates the 
learning capacity of the communities in deepening their awareness of sustainable forest 
management. These mechanisms have allowed the development of smallholder dairy 
farmers' resilience through the interplay between social capital and environmental capital 
(various forms of resources derived agroforestry lands), enabling the communities to 
accumulate and benefit from the resources and to mitigate forest-related natural disasters. In 
conclusion, the thesis both confirms the importance of social capital as a framework for 
understanding the resilience of smallholder farmers to multiple vulnerabilities. It also 
elaborates a particular framework for understanding the complex, specific, dynamics of 
social capital in enabling resilience in these communities. This conclusion informs particular 
policy recommendations which supersede the prior overly-simple focus on the development 
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CHAPTER 1.  INTRODUCTION 
1.1 Research statement 
All over the world, smallholder farming systems have become a source of food production, 
employment, and income for generations of rural communities. Having low farming-related 
capital and resources, the smallholder communities have often found it challenging to cope 
with economic and ecological changes or adversities, leading to their increased 
vulnerability. In most scholarly and policy enquiry, this vulnerability is understood as 
stemming from deficits of economic capital and resources, or from a lack of suitable 
technology for adoption. In this thesis, another way of understanding the vulnerability of 
smallholder communities is investigated – one that concentrates on community assets rather 
than deficits. To do this, the idea of social capital forms the central framing of the enquiry. 
To create this framework for enquiry, some initial orienting arguments about social capital 
are needed. In this thesis, social capital refers to individuals’ or communities’ attributes 
acquired by capitalizing on their social ties and characteristics of their civic organizations, 
such as trust, norms, and networks (Bankoff, 2007). There are well-established scholarly 
disputes regarding the source and social location of this capital. Adler and Kwon (2000) 
pose this as a difference as to whether social capital is composed from relationships that are 
internal to the individual and their immediate social relationships, or whether it is related to 
external relationships: generated through individuals’ membership of civic organizations 
and wider political and institutional organisations and groups. Another way of theorising 
this is to argue that in social life, social capital could emerge in the forms of interrelated 
structural social capital (social networks and formal rules) and cognitive social capital (trust 
and norms) by which the community may perform collective actions (Uphoff, 2000). 
Furthermore, a community’s social capital is argued to essentially affect and be affected by 
the flow and stock of other forms of capitals (Emery & Flora, 2006). This thesis explores 
both these locations of social capital in order to answer a key question in the literature: how 
is social capital implicated in the resilience of communities. 
A number of scholars have conceptually developed and empirically determined that social 
capital much be considered to be an integral aspect of the concept of community resilience 
(Adger, 2003; Magis, 2010; Wilson, 2012a, 2012b). This can be taken a step further by 
arguing that social capital is relevant to a specific dynamic in community resilience: the 
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maintenance of access to and/or management of common-pool resources (Ostrom, 2005, 
2008; Pretty, 2003; Pretty & Smith, 2003). For example, Chaskin (2008) argues that 
community resilience indicates social capital as the source of community assets and the basis 
for community actions for increasing a community’s capacity to cope with and adapt to 
change. Others have taken this a step further and applied to common pool resources, arguing 
that social capital has become an important resource for communities to overcome issues in 
managing the commons, such as exclusion, free-riding behaviours, and overuse practices 
(Dietz, Dolsak, Ostrom, & Stern, 2002).   
The key argument in this thesis responds to these debates by undertaking a case study of the 
potential relationship between social capital, resilience and access to common pool 
resources in order to both strengthen the claim of this association in prior literature, but also 
to look in more detail at the specific dynamics of social capital that operate in these 
relationships. This is argued through an examination of the contribution made by social 
capital in supporting the resilience of smallholder dairy farmer (SDF) communities in 
Indonesia. The first aim of this research is therefore to identify the role of social capital in 
supporting the resilience of the SDF communities. This is particularly relevant in the 
selected study area, where the enquiry in this thesis will investigate the role of social capital 
in addressing a very particular kind of problem for these kinds of SDF community: how to 
access external resources - in this case the need for forest-origin resources gathered from 
protection agroforestry lands - which means that they need to establish and stabilize 
enduring long term relationships with multiple external agencies and actors in order to 
secure their resilience and survival as communities.  
In this chapter, a review of the challenge and significance of the SDF communities in 
Indonesia is first discussed to provide the research background. The research aims and 
questions are then presented, followed by an overview of the research approach.  Last, this 
chapter also summarizes the structure of the thesis.   
1.2 Research background: Smallholder farmers in Indonesia 
Since the significant development of smallholder dairy farming system in Indonesia in the 
1980s (Remenyi, 1986; Young, Amir, & Cramer, 1990), the role of the SDF communities 
as local milk producers remains significant to the Indonesian economy regionally and 
nationally. First, at the regional level, the SDF communities provide a contribution to the 
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economy of rural areas. Despite their small business size in terms of cattle ownership, 
smallholder dairy farming has been identified as an essential source of steady income earned 
from milk, cattle and manure sales (Guntoro & Lund, 2013; Herrero et al., 2013; Young et 
al., 1990).  Widodo, de Jong, and Udo (1994) report that this income contributes to 42 per 
cent of smallholder household income in East Java, Indonesia. Septiani, Marimin, 
Herdiyeni, and Haditjaroko (2017) also found that through an integrated farming 
approach─a combination of crop and livestock farming— dairying may contribute 30 to 70 
per cent of farmers’ income. Since smallholders employ family labour (Parikesit, Takeuchi, 
Tsunekawa, & Abdoellah, 2005; White, 1997), dairy farming also provides opportunities for 
reducing unemployment among unskilled labourers and their dependents in rural areas, such 
as in some of the upland villages of West Java (White, 1997). Additionally, Morey (2011) 
argues that the dairy production sector could provide employment opportunities through the 
supply and market chains of the local dairy industry, such as triggering the establishment of 
dairy cooperatives or individual retailers at the marketing level.  
Second, at the national level, from 2010 to 2011, animal production, mostly operated by 
small-scale farmers, contributed 12 per cent to agricultural GDP (Sembada, Duteurtre, 
Purwanto, & Suryahadi, 2016). In terms of milk production, local producers supply 786,871 
tons or  17.96 per cent of the total national milk demand (Kementan RI, 2017). Domestic 
milk producers provide a considerable contribution to reducing the deficit of Indonesia’s 
milk trade balance, which is worth $US1.26 billion (Kementan RI, 2017). Moreover, around 
56 per cent of the milk consumed by the population is in the form of liquid fresh milk, which 
is partially produced by the local smallholders (Wright & Darmawan, 2016). Owing to these 
pivotal roles of the SDF communities in the local and national economy, it is imperative to 
maintain the sustainability of smallholder dairy farming in Indonesia (Kementan RI, 2017).   
However, due to their environmental, social, and economic vulnerabilities, the SDF 
communities are often characterised by policy and academic discourse as performing poorly 
in economic terms, which challenges their potential farming sustainability (Moran, 2009b; 
Riethmuller & Smith, 1999b). For instance, having very limited land holdings, at around 0.4 
ha per household farmer (Devendra & Thomas, 2002b), the SDF communities rely on wild-
growing grasses taken from communal lands, and seasonal agricultural wastes to fulfil their 
fodder requirements (Marjuki, Zemmelink, & Ibrahim, 2000). The smallholders thus find it 
difficult to acquire sufficient quality and quantity of fodder to retain their farming efficiency 
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and production performance (Asmara, Purnamadewi, & Lubis, 2016; Devendra, 2000). In 
addition, poor production performance has been exacerbated by the perceived low farm 
management skills of the SDF communities (Moran, 2009b). Limited skills in feed 
management and herd management, for example, are significant factors that are argued to 
frequently constrain the farmers from obtaining optimum profitability from their dairying 
activities (Moran, 2009a). Coupled with low cattle herd sizes, low farm productivity and 
efficiency has often resulted in the smallholders only producing a subsistence level of 
income (Dolewikou, Sumekar, & Setiadi, 2016; Sembada et al., 2016).  
Due to those problems, the SDF communities are seen to be highly vulnerable to political, 
economic, and social shocks. For instance, the financial crisis that stuck this country in 1997-
1998 caused high rates of inflation and negative foreign exchange deficits (Sunderlin, 
Angelsen, Resosudarmo, Dermawan, & Rianto, 2001). Because of these economic issues, 
food and feed prices increased, and many smallholders stopped operating their farms and 
sold their cows to cope with these financial hardships (Sudaryanto, Rusastra, & Seodjana, 
2001; Sudaryanto, Rusastra, & Soedjana, 2002). Besides, Wright and Darmawan (2016) also 
reported that in 2013 many smallholders sold their cattle due to the high demand and prices 
paid for beef. In this period, the number of smallholder dairy farmers dropped significantly. 
At the regional level, for example, Koperasi Peternakan Bandung Selatan (KPBS-
Pangalengan/South Bandung Dairy Farmer Cooperative) in West Java announced that in 
2013 the number of dairy farmers who were members fell significantly by 30.64 per cent 
compared to the previous year, from 5,031 to 3,489 people (KPBS-Pangalengan, 2013). 
Nationally, the Indonesian Ministry of Agriculture reported that from 2012 to 2013, the 
number of smallholders decreased considerably, as indicated by the considerable drop in the 
cattle population in this country by 27.8 per cent, from 606,046 cows to 437,579 cows, 
causing a significant loss of domestic milk production, by 18.15 per cent (Kementan RI, 
2017).  
Despite these economic hardships and a significant drop in the farming population, the SDF 
communities have actually survived. There are still more than 75,000 small dairy farmers in 
Java (Guntoro & Lund, 2013), owning up to six dairy cows and operating on 0.25 hectares 
of land on average (de Vries & Wouters, 2017). Most of the SDF communities  live in the 
high altitude areas of Java, such as East, West and Central Java and Yogyakarta (Wouters, 
2009). Dominated by farming and forest areas (Gunawan, Takeuchi, Tsunekawa, & 
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Abdoellah, 2004; Parikesit et al., 2005), these areas could also provide resources such as 
fodder and lands for supporting the sustainability of dairy farms owned by the communities 
(Devendra & Chantalakhana, 2002; Gunawan et al., 2004; Muzayyanah, Syahlani, 
Suranindyah, & Haryadi, 2014). Given these challenges, seeking an understanding of the 
resilience of these communities is thus imperative in order to develop an insight into their 
sustainability and future potential. 
1.3 Justification of the study: The importance of smallholder farmers 
The agenda of three United Nations agencies ─ the International Fund for Agricultural 
Development, the FAO and the World Food Institute — after 2015, has highlighted 
discussions on policies and action plans for reinforcing the resilience of small food 
producers and family farmers internationally (Terlau, Hirsch, & Blanke, 2019). The political 
power witnessed by the emergence of many peasant-related organizations at the national and 
international level has further encouraged global attention to the sustainability of 
smallholders (Wolfenso, 2013). An example of peasants’ power gaining international 
recognition was the International Year of Family Farming declared by the United Nations 
(UN) in 2014 (Terlau et al., 2019). This campaign has changed the previous agricultural 
development landscape, whereby “peasant producers and subsistence agriculture (had) been 
neglected for too long” (Mahon, 2012, p. 92). In particular, this involved requirements for 
handling food security and poverty alleviation objectives that remain unfulfilled, and coping 
with significant natural resource scarcity and ecological constraints, while mitigating and 
adapting to climate variability (Wolfenso, 2013). 
This call for the need to take greater account of the development of resilience of smallholder 
farmers was underpinned by the significant role of smallholder farmer communities as food 
producers to combat the global food crisis. One factor underpinning the crisis in the global 
food system was the increase in food prices which reached its summit between 2008-2011 
(Rosin, Stock, & Campbell, 2012). The interrelation of the world economic crisis and food 
product prices became an external cause of the disruption to food security (Rosin et al., 
2012), including ‘food availability’, ‘food access’, and ‘food utilization’(Pritchard, 2012). 
The vast smallholder population1 and their ability to produce food from a variety of sources 
                                                 
1 Globally, there were an estimated 475 million smallholders or small-scale farmers operating a land area less 
than 2 ha (Lowder, Skoet, & Raney, 2016). Most of these farmers are found in Latin America, Asia and Africa 
(Lowder et al., 2016; Narayanan & Gulati, 2002).   
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(Altieri & Koohafkan, 2008; Devendra, 2007b) are potential features of their contribution to 
ensuring food security at local and national levels (Lowder et al., 2016). Many studies have 
revealed the significant roles of smallholders in ensuring urban and rural communities’ 
access to crop- and animal- based foods (see Bedeke, Vanhove, Wordofa, Natarajan, & van 
Damme, 2018; Devendra, 2007a; Larson, Otsuka, Matsumoto, & Kilic, 2014; Smart, Nel, & 
Binns, 2015). Therefore, managing this spreading global crisis requires focusing on 
smallholder farmers, not only as driving forces towards greater social and ecological 
sustainability of the agriculture system (Wolfenso, 2013), but also as vulnerable 
communities who are unable to reap benefits from increases in food prices, experience food 
insecurity, and suffer from the inability to buy food for their survival (Mahon, 2012). 
 In the past two decades, many studies have paid attention to the resilience of smallholder 
farmers throughout developing countries. However, much of the research has focused on 
food and cash crop farmers, such as rice farmers (Keil, Zeller, Wida, Sanim, & Birner, 2007; 
Lei, Liu, Zhang, & Luo, 2016), cocoa farmers (Curry et al., 2015), maize cultivators (Adu, 
Kuwornu, Anim-Somuah, & Sasaki, 2018; Bedeke et al., 2018; Makate, Makate, & Mango, 
2017), various food crop producers (Abdul-Razak & Kruse, 2017; Mavhura, 2017a; 
Mohmmed et al., 2018; Po & Hickey, 2018), as well as vegetable and fruit farmers (Lowitt, 
Hickey, Ganpat, & Phillip, 2015). There have been just a few studies highlighting the 
resilience of smallholder dairy farmers, one of which was Wetende, Olago, and Ogara 
(2018), who focused on various coping strategies adopted by smallholder dairy farmers in 
Kenya to deal with climate-related adversity through the application of technology. This 
thesis attempts to help fill this gap, by enriching the empirical evidence for understanding 
the resilience of smallholder dairy farmers in Indonesia. Saint Ville, Hickey, and Phillip 
(2015) suggest that studies of the diverse context of smallholder farmers are urgently needed 
to gain a better understanding of the resilience of smallholders. 
Moreover, much of the literature argues that social capital should be considered to be an 
essential asset for building community resilience (Bernier & Meinzen-Dick, 2014; Li, 
Amjath-Babu, & Zander, 2016). Social capital refers to any asset which can be harvested by 
people and groups through social connections, including trust, norms and social networks 
(Bourdieu, 1986; Coleman, 1986). This form of capital could assist a community to access 
resources for developing their resilience (Adger, 2000, 2003). For instance, bonding social 
capital in the form of family ties and farmers’ groups has been argued to be imperative for 
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smallholders to access labour, micro-credit or loans, food, and awareness of climate changes 
(Bedeke et al., 2018; Curry et al., 2015; Huq, Huge, Boon, & Gain, 2015; Perez et al., 2015; 
Thulstrup, 2015). In line with bonding, bridging social capital, referring to the relationship 
of the smallholder communities to community-based organizations, could provide financial 
support, food sources, knowledge, farming inputs, and awareness of climate-related risks, 
for smallholders in several countries in Africa to cope and to adapt to environmental stresses 
and shocks (Abdul-Razak & Kruse, 2017; Bedeke et al., 2018; Perez et al., 2015). Linking 
social capital, which refers to the relationship between smallholders and NGOs or 
government, has escalated the learning capacity of smallholders to adapt to climate changes 
(Abdul-Razak & Kruse, 2017; Phuong, Biesbroek, Sen, & Wals, 2018).  
Beyond those civic relations, social norms, trust and government policies have been found 
essential in supporting smallholder farmers’ resilience. For example, (Mavhura, 2017b) 
indicates that Nhimbe, referring to the traditional norms of collective behaviours of a 
community in northern Zimbabwe is effective in reducing the vulnerability of smallholders 
through labour and equipment sharing schemes. In terms of government policy, Nuraeni 
(2017) found that the linked government policies from central to local level was highly 
needed for silkworm farmers in Sulawesi, Indonesia, to withstand hardship caused by 
disease epidemics which attack silkworm eggs and larvae. On the other hand, a study in 
central Vietnam conducted by Phuong et al. (2018) indicated that trust and norms were 
prevailing factors for the smallholders to facilitate their institutional capacity in managing 
irrigation systems to secure agricultural production during drought.  This evidence suggests 
that social capital could support the resilience of smallholders by providing access to various 
resources by which the smallholders could develop their resilience. However, there is a lack 
of information about the dynamics of social capital in shaping the ability of smallholders in 
controlling and maintaining access the resources. Perez et al. (2015) recommend that “intra-
household research is needed to get more fully at additional critical questions relating to 
access and to control over resources within the household” (p. 106). This thesis attempts to 
respond to this challenge by examining the dynamics of social capital, specifically as it 
applies to controlling and maintaining access to resources in SDF communities in Indonesia. 
In the context of the SDF communities in Indonesia, although several studies have indicated 
the existence and the role played by social capital in the development of the communities 
(Gayatri, Dizon, Rebancos, & Querijero, 2011; Gayatri, Trisetyo, & Satmoko, 2010; Sulastri 
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& Maharjan, 2002), research related to the contribution of social capital to the resilience of 
the communities is very limited. A study by Muzayyanah et al. (2014) noted the significant 
role of farmer-based organizations played in the recovery of the SDF communities in 
Yogyakarta, Indonesia, after the Mount Merapi eruption in 2010. Hence, further 
investigation of how social capital may contribute to the resilience of SDF communities is 
essential to provide an understanding of the resilience of smallholder farmer in a local 
context (Keil et al., 2007). This might serve to explain why despite economic and technology 
deficits, these communities have actually survived. 
1.4 Aims and research questions 
As stated earlier, the main aim of this study is to identify the role played by social capital in 
shaping the ability of the SDF communities to access agroforestry lands and to develop 
resilience. Living in upland Java where farming and forest areas are dominant land uses 
(Gunawan et al., 2004; Parikesit et al., 2005), many smallholder dairy farmers rely on 
agricultural wastes (Falvey, 1999; Widodo et al., 1994), native forage, and planted grass on 
agroforestry areas (Gunawan et al., 2004; Muzayyanah et al., 2014). Factors such as low 
land ownership and the high rate of agricultural land conversions for dwellings have resulted 
in the rising dependency of the SDF on forest resources (Alzahra, Saefuddin, & Abdullah, 
2016; Lusiana, van Noordwijk, & Cadisch, 2012; Remenyi, 1986; White, 1997). The 
significant dependency of the SDF communities on agroforestry fodder is inseparable from 
the need of the communities to lower production costs and to increase revenue for their 
survival (Falvey, 1999). Providing access to the SDF community for cultivating grasses on 
agroforestry land could increase their welfare, especially their ability to cope with fodder 
shortages (Lusiana et al., 2012). This access is not straightforward, however, as the 
communities’ access to agroforestry lands is determined by permits granted by the state 
forestry company (Perum Perhutani) which holds concession rights over forest areas in Java 
(Peluso, 2011). The dynamics of access, therefore, are central to the resilience of these 
communities and this thesis will explore the crucial relationship between social capital and 
resource access. 
Focusing on four SDF communities engaging in an agroforestry system in protection forest 
areas in West Java, Indonesia, this study has three key objectives. First, the study seeks to 
identify the characteristics of the social capital of the SDF communities within the study 
areas. Second, the study aims to expand the understanding of the particular dynamics of how 
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SDF communities demonstrate the role of social capital in assisting access to agroforestry 
land. Third, it attempts to evaluate how social capital could potentially support the resilience 
of the SDF communities in West Java. In doing so, this research responds to the following 
research questions: 
1. What are the characteristics of the social capital of smallholder dairy farmer 
communities in the study area? 
2. How does social capital shape the ability of the smallholder dairy farmer community to 
access agroforestry lands as common pool resources available to the communities? 
3. What is the contribution of social capital in supporting the resilience of SDF 
communities engaging with agroforestry practices in protection forest areas in West 
Java? 
1.5 The research approach 
This research is founded on an investigation of both social capital and community resilience 
as the theoretical foundations of the thesis. In particular, it will investigate the role played 
by social capital in shaping the ability of SDF communities to access forest resources, 
especially agroforestry lands, for developing their resilience. Bebbington and Perreault 
(1999) provide the framework of how the various dimensions of social capital may 
contribute to the capability of individuals or communities to access various resources that 
might lead to the improved sustainability and livelihoods of individuals or communities, 
while various community resilience frameworks provide insight into the correlations of 
various resources for community resilience as indicators of sustainability (Magis, 2010; 
Wilson, 2012a). 
A qualitative case study approach was applied to seek an understanding of peoples’ diverse 
perspectives, experiences and interpretations of their particular settings regarding their 
access to agroforestry lands. To do so, this research undertook a collective case study 
investigation of communities in four villages in West Java, namely Tarumajaya, 
Margamukti, Jayagiri, and Cikahuripan. Data were gathered employing various techniques, 
including one-on-one interviews, focus group discussions, field observations, and document 
analysis. Data were analyzed through qualitative data analysis techniques.  
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1.6 Structure of the thesis 
Chapter 1 highlights the research background, justification of the study, aims and research 
questions, the research approach, and the structure of this study. The research background, 
comprising the rationale, includes the challenges and the significance of the smallholder 
dairy farmer (SDF) community to the Indonesian economy. The justification of this study 
provides an academic rationale through which several research gaps were identified for 
locating the contribution of this study to the literature. This chapter also explains the aims 
and research questions of the study, the selected research approach, and it details the 
structure of this thesis. 
Chapter 2 provides the context of this study. First, it offers an overview of Indonesia, 
including an outline of the political history of the country, and its environmental (geography 
and climate), and economic and social (demography, ethnic groups, religions, and 
languages) features. It also introduces an overview of the smallholder dairy farming system 
in Indonesia, comprising the development of the dairy farming system, and the socio-
economic characteristics of smallholder dairy farming communities. In turn, this chapter 
also highlights the context of forest management, Community Based Forest Management 
(CBFM), and agroforestry practices in Indonesia, especially regarding the CBFM approach 
employed by Perum Perhutani, through which the SDF communities in Java have the 
opportunity to access agroforestry lands to support the fodder needs of their dairy farms.  
Chapter 3 presents a critical discussion of relevant literature regarding the conceptual 
framework in understanding how social capital could support the ability of communities, 
such as SDF communities, to access resources leading to the resilience of the community. 
The framework provided by Bebbington and Perreault (1999), who conceptualize the 
relationship between social capital formation, access to resources and sustainability of a 
community is adopted. The first three sections of this chapter explain the development of 
each element of the theory of social capital by various scholars: its potential role in 
supporting community resilience, and its possible relationship to theories of access to 
resources. The conclusion of this chapter presents the central analytical framework of this 
thesis developed from Bebbington and Perreault (1999) which links social capital to specific 
dynamics of community resilience. 
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Chapter 4 outlines the research methodology employed by this study. It explores: the 
research paradigm, the case study approach, research design, data collection, qualitative data 
analysis, ethics, and limitations of this study. This study employs a qualitative data-gathering 
approach within a case study method: data were collected from four fieldwork sites by 
several methods, including in-depth interviews with community members and key 
informants, focus group discussions, field observation, and document analysis.  
Chapters 5, 6, and 7 provide case study findings which are primarily organised using the 
conceptual framework explained in Chapter 3. Chapter 5 presents the results of exploring 
the features of social capital embedded within four SDF communities in this study area. The 
summary of this chapter explains the characteristic of social capital as a potential asset of 
the SDF communities to access other resources. Chapters 6 and 7 cover the findings of the 
role of the capital in promoting the ability of the SDF communities in accessing agroforestry 
lands that leads to the resilience of the communities, including the ability to gain, control, 
and maintain access to the resources.  
Chapter 8 discusses the empirical findings of this thesis relative to the theoretical framework 
outlined in Chapter 3 in order to explain both the character of social capital in the case study 
communities, but also its specific connection to dynamics of resilience. Chapter 9 concludes 
the thesis by providing an overall summary of the discussions presented, and also proposes 
some policy recommendations, highlighting the contribution of this research to the literature 
from this study area. It also highlights the limitations of the study and proposes 
recommendations for further research. 
CHAPTER 2.  CONTEXT OF THE STUDY 
2.1 Introduction 
Throughout the world’s tropical regions, dairy farming was not a culturally established 
practice by indigenous communities (Den Hartog, 1986; Devendra & Wanapat, 1986). In 
Indonesia, dairy farming was significantly introduced by the Dutch during the colonial era 
(Sulastri & Maharjan, 2002). After independence, the Indonesian government 
acknowledged dairying as one of its key social welfare and rural development foci by 
creating a smallholder dairy farming system in Java (Moran, 2009b; Remenyi, 1986). 
Receiving less government attention after the financial crisis in 1997, the smallholders found 
it challenging to retain their farms, primarily due to the unavailability of lands to support 
fodder supply. However, the more recent community-based forest management (CBFM) 
initiatives as an outcome of constitutional reform started in 1998, have provided 
opportunities for the smallholder dairy farmer (SDF) communities in the country to utilize 
agroforestry lands for cultivating fodder crops. Explaining the context of Indonesia as a 
country, the characteristics of the SDF communities, and CBFM are essential for an 
understanding of the correlation between the SDF communities and use made of forest 
resources for the sustainability of dairy farming in Indonesia, which is the focus of this 
chapter. 
This chapter consists of three parts. The first part provides an overview of the environmental, 
economic, and social characteristics of Indonesia. The environmental features refer to the 
geography and climate of the country. The economic features highlight the size, growth, and 
structure of the Indonesian economy. Social characteristics provide an overview of 
demography and cultural aspects. The second part charts the development of dairy farming 
in Indonesia. This part focuses on historical issues, development processes, and the key 
characteristics of smallholder dairy farms. The third part discusses the development of forest 
management, the CBFM system, and agroforestry practices in Java. A discussion of 
agroforestry carried out by the SDF communities in this island is also presented to enrich 




2.2 The context of Indonesia 
2.2.1 Indonesian political history at a glance 
Indonesia, with Jakarta as its capital, is a Southeast Asian (SEA) country. Drakeley (2005) 
argues that the history of the modern community of Indonesia has been influenced by two 
factors: the development of agricultural techniques and trade. The initial dry-land cultivation 
in the SEA region, characterized by slash and burn, was probably introduced by immigrants 
from other regions (Hutterer, 1983). Later, the Indo-Chinese people introduced wet rice 
farming (Den Hartog, 1986), as a result of which settlements were developed in many states 
of this country, especially in Java (Drakeley, 2005). For example, in the 14th and 15th 
century, Majapahit in Java (in the pre-Islamic period) and Malacca in Malaya (in the Islamic 
period) contributed significantly to Indonesian agricultural development (Ricklefs, 2008). 
During these centuries, Java was not only famous for its large wet-rice cultivation areas but 
also for its rice exports (Drakeley, 2005). Other islands, such as Sumatra and Borneo, were 
recognized for pepper and high-quality forest products, such as camphor and sandalwood 
(Ricklefs, 2008). Together with its strategic location on Asian trading routes, the spice 
products attracted European traders to travel to the Indonesian archipelago2 (Drakeley, 
2005). 
Unlike the Asian traders, such as Indian and Chinese people, who had been connected with 
Indonesian merchants through a market network since 2000 BCE, the European traders only 
arrived in the archipelago at the beginning of the 16th century (Drakeley, 2005). Although 
the Portuguese were the pioneer Europeans trading with Indonesia, the Dutch, via the 
Vereenidge Oost-Indische Company (VOC/United East India), arrived in 1596 and 
instigated the colonization era in 1600, which lasted until 1940 (Drakeley, 2005). The Dutch 
colonial state started to rule Indonesia, from the beginning of the 19th  century taking over 
the VOC’s monopoly of spices, cash crop commodities, and teak (Peluso, 1992; Vickers, 
2005). During this era, Indonesia experienced a difficult period – as a result of forced labour 
practises and local struggles against colonialism, the Padri war (1821-1832) and Java war 
(1825-1830) causing a considerable number of fatalities (Drakeley, 2005). Beginning in the 
                                                 
2 The Europeans called the ”Indies” which refers to the idea that: “another world existed beyond the 
Mediterranean, one they believed to be enormously wealthy” and rich in spices (Drakeley, 2005, pp. 23-24).  
Later, J.C. Logan, the pioneer sociologist of the Pacific world, used the name of “Indonesia” as a synonym for 
“Indian Archipelago” which had been proposed by G.W. Earl, the English ethologist, to name the inhabitants 
of the area (Van Der Kroef, 1951, pp. 166-167). 
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middle of the 20th century, the Netherlands established the current physical borders of 
Indonesia as a country, provided administrative and economic foundations, the legal system, 
labour associations, urban development, and other aspects of this country as a modern state 
(Vickers, 2005). However, Drakeley (2005) found that the existing kingdoms were 
modernizing independently.  
The Dutch occupation ended with the Japanese invasion (1942-1945). Drakeley (2005, p. 
69) states that although Japanese occupation holds painful experiences for local societies, 
such as forced labour and sexual slavery experienced by Indonesian women,  “the removal 
of the Dutch colonial regime provided a potential opportunity for Indonesian independence”. 
On 17th August 1945, Soekarno and Hatta, two prominent nationalist figures, declared the 
independence of Indonesia.  
Following independence, Soekarno became the first president of Indonesia (1945-1967) 
leading the ‘old-order’ regime. His presidency was marked by the Dutch struggle to retain 
its colonialism (1945-1949), the efforts by local political parties to establish the foundation 
of the country, and the attempted coup carried out by Partai Komunis Indonesia 
(PKI/Indonesia Communist Party) in 1965 (Vickers, 2005). As the power of Soekarno 
weakened and with the support of the Indonesian army, Mayor General Soeharto took 
control to restore the national political stability by destroying the PKI’s rebellion. Soeharto 
ruled Indonesia for 31 years (1967-1998), and his regime was well known as the ‘new-order’ 
era. During this era, the government “ushered in an era of economic development and 
modernization”, but was criticized for “the stifling and repressive political environment” 
employed to maintain its power (Drakeley, 2005, p. 113). In 1997, the economic crisis hit 
Asian countries, including Indonesia. The worsening of social, economic and political 
stability during the crisis forced Soeharto to step down in 1998, and the presidential mandate 
passed to his vice-president, B.J. Habibie. He faced two significant tasks: overseeing 
Indonesia’s transition from the crisis, and beginning political reform. The post-crisis era 
(from 1998) is acknowledged as the ‘reformation era’, when the country became more 
democratic than in the previous regime, with fundamental changes in the constitutional 





2.2.2 Environmental characteristics 
2.2.2.1 Geography  
In terms of area and population, the Republic of Indonesia is the largest county in Southeast 
Asia and is also well known as being the largest archipelagic country in the world (Drakeley, 
2005; Frederick & Worden, 2011). The state covers an area of 1.9 million square kilometres, 
of which 50 per cent is covered by rainforests (World Bank, 2019). This state is strategically 
situated between two continents, Asia and Australasia, and two oceans, the Indian and 
Pacific ocean (Drakeley, 2005). The nation is comprised of 17,500 islands, including five 
major islands (Sumatra, Java, Kalimantan, Sulawesi, and Papua), two major archipelagos 
(Nusa Tenggara and the Maluku Islands), and sixty smaller archipelagos (Frederick & 
Worden, 2011). Indonesia is administratively divided into 34 provinces, 416 regencies, 98 
cities, 7271 sub-districts and 83,833 villages (BPS, 2018e). The statistics also record that 
76.06 per cent of the villages are located in flatland areas, whereas, 4.42 per cent and 19.52 
per cent are located in valleys and mountain peaks, respectively (BPS, 2018e).  
This state also sits on the fault lines of the Pacific Ring of Fire; around 400 volcanoes are 
spread across the country, of which 100 are active (Frederick & Worden, 2011). Java and 
Bali are rich in fertile, volcanic soils and rain is plentiful, making them suitable for 
cultivating many crops, such as rice (Drakeley, 2005). Beyond these two islands, other 
islands such as Sumatra, Borneo and Sulawesi are used for coconut, palm oil, and cocoa 
plantations (Devendra, 2004; Keil et al., 2007). The FAO (2019) estimates that 57 million 
ha is used for agriculture, including arable land (23.7 million ha), land under permanent 
crops (22.5 million ha) and land under permanent meadows and pastures (11 million ha). 
Although the mountainous volcanic areas are favourable for agricultural activities, the 
farmlands are vulnerable to eruptions and earthquakes (Paton, 2012). For instance, the 
Merapi eruption in Central Java in 2004 and 2010 caused a significant loss to the smallholder 
crop and cattle farmers and forced many of them to change their livelihoods (Antriyandarti, 
Ferichani, & Ani, 2013; Dove, 2008).  
In terms of water resources, Indonesia has more than 5,700 rivers, which are divided into 
131 river basin territories (ADB, 2016). The basins consist of nearly 8,000 Daerah Aliran 
Sungai (DAS/watersheds) and “five river basins (304 DAS) cross international boundaries 
(Malaysia, Timor Leste, and Papua New Guinea), 29 basins (859 DAS) across provincial 
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boundaries, and 37 basins are considered to be of national strategic importance” (ADB, 
2016, p. 12). For instance, the Citarum watershed in West Java has the largest watershed 
area in Indonesia, covering 7.36 thousand square kilometres (BPS, 2015). The Citarum River 
supplies water for three main reservoirs (Saguling, Cirata, and Jatiluhur) to provide for 
hydropower, irrigation, industrial and residential purposes in West Java and the Jakarta areas 
(Hermawan & Kijima, 2009; Sutadian, Muttil, Yilmaz, & Perera, 2018).  
2.2.2.2 Climate 
Spanning the equator, Indonesia is a tropical country with a hot, humid and wet climate. It 
lies between 5°N and 10°S and has an annual temperature range of around 26oC to 29°C and 
humidity from 70% to 90%  (Huhne & Slingo, 2011). The Köppen-Geiger system classifies 
the Indonesian climate as fully humid equatorial (Af), by which this region is characterized 
by the highest temperature (Tmin > 18oC) and precipitation (Pmin > 60 mm) (Kottek, 
Grieser, Beck, Rudolf, & Rubel, 2006). Recently, the World Bank (2019a) reported the 
average annual temperature and rainfall in this country as 25.8oC and 2,858.6 mm, 
respectively. The nature of the equatorial tropical zone causes a wide range of precipitation 
spatially and temporally, yet it does not affect the annual surface temperature variation 
(Kaneko & Kawanishi, 2016, p. 89). 
Indonesia has two distinct seasons, the dry and rainy seasons. The wet season usually occurs 
from November to April, whilst the dry season lasts from about May to October.  As can be 
seen from Figure 2-1, during the wet season, the monthly rainfall ranges from 260 mm to 
300 mm. December and March are the two wettest months during the year. The monsoons 
and the El Niño–Southern Oscillation are linked to the significant variation in rainfall during 
these two seasons (Aldrian & Dwi Susanto, 2003; Lee, 2015). In the dry season, the land 
receives less rain, with monthly precipitation ranging from 170 mm (July) to 250 mm (May). 
The period from July to August is the driest time for the country. Although it gets less rain, 
during this period the region enjoys a cooler temperature with a 25.4oC average. The highest 
temperatures reached – around 26°C – are in May and November which are considered 




Figure 2-1. The average monthly temperature and rainfall of Indonesia from 1901 to 2016 
(Source: World Bank, 2019a) 
Note: The bar chart indicates the level of average monthly rainfall, and the line graph shows 
the average monthly temperature throughout Indonesia from 1901 to 2016. 
2.2.3 Social characteristics 
2.2.3.1 Demography 
Based on Survei Penduduk Antar Sensus (SUPAS/ Intercensal Population Survey) of 2015, 
there are around 255.18 million people in Indonesia (BPS, 2016), which makes it the fourth 
most populous country in the world, after China, India and the United States (Kaneko & 
Kawanishi, 2016). With its 1.36 per cent population growth p.a., the population reached 
258.7 million in 2016 (World Bank, 2019b). Although the population is continuously 
growing, the pattern of Indonesia’s demography in the future seems to be changing from the 
current pattern (Ananta, Arifin, Hasbullah, Handayani, & Pramono, 2015). The level of 
fertility in some provinces, such as Jakarta, Yogyakarta, and Bali, is now below the 
replacement level of fertility3 (Ananta et al., 2015).  A recent study suggests that family 
formations and structures in Indonesia have been shifting to a more Western pattern family 
style, marked by increasing age at first marriage, smaller families, more egalitarian marriage 
pairing (more autonomy to choose a spouse), and high divorce rates (Qibthiyyah & Utomo, 
2016). These changes place pressure on the sustainability of family farms in Indonesia, such 
as smallholder dairy farms, because family members are strongly associated with the 
                                                 
3 The replacement level in terms of fertility refers to “the number of children a couple has that are needed to 
replace themselves. Population experts believe that the replacement level is reached when the fertility rate is 
about 2.1” (Ananta et al., 2015, p. 2). 
18 
 
continuity of labour supply and the success of farms (Winarto, Leegwater, Zemmelink, & 
Ibrahim, 2000).  
However, a key challenge is that of population distribution. Most of the inhabitants live on 
the island of Java, which has 56.6 per cent of the total population, because Java is the most 
fertile island for agriculture, with its areas for rice fields (Aveling & Carey, 1980). Amongst 
the 34 provinces in this country, West Java has the largest population (18.31 per cent of the 
total population), and Jakarta province is the area with the highest population density per 
square kilometre of 15.478 people, compared with two provinces in Papua Island (where the 
density is 9-10 people per square kilometre). The West Java province is also the most 
favourable migration destination. In 2015, there were more than 750,000 migrants in the 
region, making it the province with the highest immigrant numbers in the country (BPS, 
2019). On the other hand, Jakarta contributed the most significant number of people 
(207,000) who were ‘out-migrants’ to the rest of the country (BPS, 2019). Most of Jakarta’s 
citizens have moved out from central Jakarta to the metropolitan areas, seeking decent and 
affordable residences while they can still keep working in the city. 
This urbanization has shaped the rural-urban population balance. Firman (1997) asserts that 
classifying rural and urban areas based on population density, the share of an agricultural 
household, and the number of facilities is still relevant for defining urban areas in Indonesia 
and for projecting urbanization trends. Figure 2-2 show the changing relative proportions of 
the rural and urban populations from 1990 to 2017. The percentage of the urban population 
started to exceed the rural population in 2011, reaching 50.71 per cent (FAO, 2019), and this 
trend has continued over the following years. 
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2.2.3.2 Ethnic groups, religions, and languages 
Indonesia is diverse in ethnic groups, religions, cultures, and languages, but under the 
national motto Bhineka Tunggal Ika (Unity in Diversity) the citizens can be characterised as 
mostly living in relative harmony (Ricklefs, 2008). The nation has more than 600 native 
ethnic-groups (Ananta et al., 2015).  Based on the 2010 census, the publication  
“Demography of Indonesia's Ethnicity” by Ananta et al. (2015), identifies the largest fifteen 
ethnic groups of which the Javanese are the prime group, comprising 40.06 per cent of the 
total population, which is equal to 94.84 million people, with a 1.009  sex ratio (male: 
female). They inhabit not only the three provinces in Java island (Central Java, Yogyakarta, 
and East Java) but also the other main islands, Sumatra, Borneo, Sulawesi and Papua 
(Ananta et al., 2015). Following the Javanese, the Sundanese, mostly living in West Java 
province, comprise the second biggest group, which stands at 15.51 per cent of the total 
population. During President Soeharto’s regime (1967-1998), these two ethnic groups were 
the target of transmigration programs4, which played a significant role in the dispersion of 
these two groups in Indonesia (Ricklefs, 2008).  
Besides its diverse ethnic groups, the nation is also rich in languages, yet it is connected by 
one national language. With more than 1,400 local languages, Indonesia is not only a multi-
ethnic but also multilingual country (Ananta et al., 2015). The ‘Youth-pledge day” on 28th 
October 1928 was the historical moment when Bahasa Indonesia was declared the national 
language to unite this diversity of languages (Drakeley, 2005). In term of the numbers of 
speakers, although most of the population have the ability to speak Bahasa Indonesia, the 
Javanese language is the most common language people spoken daily (Ananta et al., 2015). 
The Bahasa and Sundanese5 language are ranked in the second and third places as the most 
common languages used by Indonesian citizens.  
Islam is the dominant religion. In 2010, the Muslim population comprised 87.51 per cent of 
the people in this country, followed by Christians (9.90%), Hindus (1.69%), Buddhists 
                                                 
4 Transmigration refers to “Indonesia’s program of transporting millions of people from the overcrowded 
islands of Java, Madura, Bali, and Lombok to settlement areas in the outer islands of Sumatra, Kalimantan 
(Indonesian Borneo), Sulawesi (formerly the Celebes), and Irian Jaya (Indonesian New Guinea)” (Fearnside, 
1997, p. 1) From 1969 to 1989 around 900 thousand families or 4 million people had been relocated from those 
populous islands (Fearnside, 1997; Van Der Wijst, 1985) 
5 For this study, the researcher mostly used the Sundanese language during one-on-one interviews with the 
dairy farmers for practical reasons. On the other hand, most of the key-informant interviews were conducted 
in Bahasa Indonesia, as it is more appropriate for formal settings. 
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(0.72%), Confucians (0.05%), and others (0.13%) (Ananta et al., 2015). Owing to this fact, 
Indonesia has the largest Muslim population in the world (Widyaningrum & Jiang, 2018). 
The government started to recognize Confucianism as one of the official religions in 2006, 
during President Yudhoyono’s regime (Ananta et al., 2015). Although Indonesian citizens 
have the freedom to subscribe to any religion, they are prohibited from following atheism 
(Drakeley, 2005). In Indonesian communities, religion is an essential factor in generating 
social capital. For example, social trust as part of social capital stems from religion (Lee, 
Rianti, & Park, 2017). However, religion-related and inter-ethnic violence often emerges at 
the grassroots level, caused by socioeconomic and political tensions (van Liere, 2009) 
2.2.3.3 Economy 
One of the measures that illustrates the economic activity of a country is gross domestic 
product (GDP), by which detailed data on all goods and services produced by a state during 
a particular period, and the economic structure of a nation are identified (Liliana & 
Napitupulu, 2010). GDP is mostly calculated by using the current price or constant price (in 
a specific year). GDP (data) at the current price6 taken from (World Bank, 2019b) was used 
to illustrate the GDP dynamic in the development history of Indonesia from 1967 to 2018 
(Figure 2-3). Although GDP is a good proxy for economic power, GDP per capita is a better 
indicator of economic development (Salim, 2011).  
 
Figure 2-3. GDP and GDP Growth of Indonesia at a period from 1967 to 2018                   
(Source: World Bank, 2019b)  
                                                 
6 GDP at current price refers to “the sum of gross value added by all resident producers in the economy plus 
any product taxes and minus any subsidies not included in the value of the product” (Worldbank, 2019) 
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During President Soeharto’s era (1967-1998), like other Southeast Asian countries, 
Indonesia experienced a period of rapid economic growth, from the mid-1960s to the late 
1900s (Brown, 2012). As Figure 2-3 depicts, the total GDP gradually increased from 
US$5.66 billion in 1967 to US$227.37 billion in 1996. Despite fluctuating growth during 
these three decades, the Indonesian economy grew by 6.65 per cent on average per annum 
(World Bank, 2019b). Many scholars have found that capital accumulation coming from 
government investments, foreign investments and positive export revenues (mainly from oil 
and gas exports) have made a significant impact on the economy (Drakeley, 2005; Hossain, 
2006; van Der Eng, 2010). By the middle of the 1980s, Indonesia transformed and “the 
world’s largest importer became self-sufficient in rice” (Drakeley, 2005, p. 123). Besides 
the rice sector, the investments were also devoted to the cash crop and milk production 
sectors, to reduce dependence on imports of these agricultural products (Drakeley, 2005; 
Young et al., 1990).  
However, during the Soeharto regime, the relative contribution of the agricultural sector to 
the national economy started to decline. The proportion of the agricultural sector of GDP 
decreased from 53 per cent (in the mid-1960s) to less than 20 per cent (1990s); conversely, 
the contribution of industry and manufacturing increased, from less than 20 per cent (mid-
1960s) to almost two-thirds (1990s) (Brown, 2012; Drakeley, 2005). The foreign 
investments in industries and manufacturing were also considerable, and they have 
transformed the Indonesian economy (Brown, 2012). The World Bank (2007) asserts 
Indonesia as one of a cluster of ‘transforming economies’ in which agricultural contribution 
to the economy has declined (Priyanti, Cramb, Hanifah, & Mahendri, 2015). This 
transformation reduced the portion of the labour force entrants absorbed by agriculture from 
73 per cent to 50 per cent (Drakeley, 2005) and has seen a rise in agricultural land 
conversions to industrial areas (Firman, 1997).  
In 1997, Indonesia experienced a monetary crisis which had great impacts not only on the 
economy but also on the political and social situation. The World Bank (2019b) reported 
that economic growth fell to minus 13.13%, falling from US$215 billion in 1997 to 
US$95.45 billion in 1998. GDP per capita also decreased from US$ 1,063.71 (1997) to US$ 
463.95 (1998). The Indonesian currency also declined significantly because of the high 
demand for foreign currency, especially the US dollar, for paying foreign debts and leading 
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to capital outflow (Drakeley, 2005). The failure of the new order regime to address the 
impacts of the crisis forced President Soeharto to resign on 21 May 1998 (Rukmana, 2015).  
After the crisis, the Indonesian economy tended to improve.  Although the state struggled to 
bounce back, GDP rose significantly from US$95.45 billion (1998) to US$1042.17 billion 
(2018). Due to the increased size of the economy (in GDP terms), in 1999, Indonesia became 
a member of the G20 forum7 (Salim, 2011). With its GDP per capita of US$3893.59, 
Indonesia is categorized as a lower-middle-income country (World Bank, 2019). The source 
of economic growth mostly comes from rising household consumption owing to increasing 
numbers of middle-income-class people (Ginting & Aji, 2015). The World Bank estimated 
the Indonesian middle-class population at 52 million people in 2017, representing 43 per 
cent of total national consumption, and they are also potential consumers of products of 
animal origin such as meat and milk (Mahbubi, Uchiyama, & Hatanaka, 2019; McDonald 
& Darmawan, 2018).  
Regarding recent changes in the economic structure, the contribution of the agricultural 
sectors to GDP has been consistently lower than that of the industrial sectors. Figure 2-4 
illustrates the structure of the Indonesian economy within the last six-year period, from 2012 
to 2018. The manufacturing industry is the largest sub-sector, with a total GDP contribution 
of 21.45 per cent, followed by agriculture, forestry and the fishery sector contributing 13.37 
per cent (Bank Indonesia, 2019).  
 
Figure 2-4. The average of the gross domestic product of Indonesia by industrial origin from 
2012 to 2018 (Source: Bank Indonesia, 2019) 
                                                 
7 The G20 forum comprises 19 countries and the European Union, the G20 representing “two-thirds of the 
world’s total population, 80-90 per cent of the world’s gross product, trade and economic growth, and, 
importantly, 60 per cent of the world’s poor” (Cooper & Thakur, 2013, p. 3). Amongst the G20 members, 
Indonesia is the second poorest country in terms of GDP per capita, after India (Salim, 2011). 
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2.3 Overview of dairy farming systems in Indonesia 
2.3.1 The development of Indonesian dairy farming  
2.3.1.1  Cultural changes in the pre-colonial and colonial era  
As discussed in Section 2.2.1, before the arrival of European traders in the 16th century, the 
traditional Indonesian agriculture was famous for spices, forest products and food crops, 
such as rice, as their export commodities. However, cattle production was utilized for 
subsistence and local demand for meat, as well as supporting agricultural works. For 
example, buffalos (Bubalus bubalis) were kept by people in Java and Madura for meat and 
ploughing in traditional cultivation as draught animals (Den Hartog, 1986). Dairy farming 
and the use of milk for food were not part of the original agriculture and food culture of this 
nation (Den Hartog, 1986; Wijers, 2019). 
The initial penetration of dairying to Indonesia occurred in two different phases introduced 
by two different cultures (Den Hartog, 1986). The first, Den Hartog (1986) argues that 
Indian and Arabian people introduced milk consumption during the migrations in the first 
millennium A.D. The Indian migrants took along humped cattle or zebu and introduced 
milking culture through Hindu rituals, and the Arabians raised goats for meat and milk 
production for trading and consumption. The second phase of milk diffusion occurred during 
the era of colonization, from the 17th to the early 20th Century. The Dutch brought dairy 
cattle from the Netherlands to be kept in some areas in the archipelago, such as Ambon and 
Java, in order to fulfil their needs for fresh milk (Den Hartog, 1986; Sulastri & Maharjan, 
2002; Uotila & Dhanapala, 1994). Particularly in Java, in the early 20th century, the Dutch 
established dairy farm estates in some mountainous areas in Java, such as in Boyolali, 
Salatiga, and Ambarawa Regency (Central Java), Pasuruan and Malang regency (East Java), 
and Bandung Regency (West Java) (Sulastri & Maharjan, 2002). Nugraha (2010) explains 
that a Dutch-owned dairy farm held 100 to 300 milking cows, from which fresh milk was 
produced and processed into various milk products. Den Hartog (1986) contends that this 
second phase was more significant and permanent than the first phase of the diffusion 
process in the SEA region, especially in Indonesia. 
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2.3.1.2 Dairy farming development in the post-colonial era 
Once Indonesia gained independence in 1945, during President Soekarno’s regime (1945-
1966), local milk production relied on dairy cows inherited from the Dutch, with little 
government intervention. Dutch dairy farms established during the colonial era were 
dissolved, and their cows were distributed to local farmers (Nugraha, 2010). This became 
the milestone of the establishment of the smallholder dairy farmer (SDF) community in Java 
(Sulastri & Maharjan, 2002). However, during the Soekarno regime, the government did not 
pay much attention to the existence and development of dairy farms (Diwyanto, Anggraeni, 
& Djajanegara, 1997). Only a small number of cows were imported from Denmark and the 
Netherlands to increase the breeding stocks (Diwyanto et al., 1997). 
The government’s attention to the local dairy farmers was seen in the establishment of dairy 
cooperatives. As the manifestation of the adoption of the cooperative system8 to the 
Indonesia economy, two dairy cooperatives were founded in two sub-districts in East Java, 
Pujon (Malang regency-East Java) in 1962 and  Nongkojajar (Pasuruan regency-East Java) 
in 1967 (Sulastri & Maharjan, 2002; Uotila & Dhanapala, 1994). Initially, these cooperatives 
were assigned to assist farmers in collecting and marketing fresh milk (Uotila & Dhanapala, 
1994). However, during this early period, cooperatives faced challenges, because they were 
less competitive than individual milk collectors or middlemen who directly collected milk 
and exploited the dairy farmers (Uotila & Dhanapala, 1994). The uncontrolled importation 
of milk powder exacerbated the challenges of dairy cooperatives, who found it difficult to 
market their product to milk processing industries (MPIs) (Sulastri & Maharjan, 2002). 
The development of the SDF communities through the cooperative system was continued 
by President Soeharto. During this regime, more dairy cooperatives were founded by the 
government in West and Central Java. For example, a dairy cooperative in Pangalengan sub-
district (Bandung Regency-West Java) was founded in 1969, and dairy cooperatives in many 
regencies in Central Java, such as Grati, Ungaran, Boyolali and Solo, were established 
during the 1970s. To support these local dairy cooperatives, the government created an 
                                                 
8 The cooperative system refers to government-driven economic organization focusing on addressing member 
goals and benefits through democratic ways (Shaffer, 1999). The development of cooperatives in the post-
colonial era was significantly influenced by Hatta’s thoughts against capitalism (Higgins, 1958). Hatta – the 
first vice-president of Indonesia – argues that cooperatives are: in line with the Indonesian constitution; suit 
the condition of Indonesia which lacks economic power; reflects Indonesian community values, such as mutual 
aid and working together; and could mediate disputes on economic views of two influential ideologies, 
capitalism and communism, that shaped the initial forms of the Indonesian economy (Higgins, 1958). 
25 
 
organization called Gabungan Koperasi Susu Indonesia (GKSI/Indonesian Dairy 
Cooperative Union). The union acts as an umbrella organisation for mediating collaboration 
among the cooperatives and enhancing their bargaining position in negotiating milk prices 
with MPIs (Sulastri & Maharjan, 2002; Uotila & Dhanapala, 1994; White, 1997). The GKSI 
has to be structurally independent of the government; however, it seems to be a ‘semi-
governmental cooperative’ (Wijers, 2019). Figure 2-5 shows two existing dairy cooperatives 
in West Java.   
 




Figure 2-5. Two existing dairy cooperatives in West Java9 (Source: KPSBU-Lembang, 
2020; Serba Bandung, 2020)  
Note: The figure on the left shows the office of Koperasi Petenakan Bandung Selatan 
(KPBS-Pangalengan/South Bandung Dairy Farmer Cooperative) and the figure on the right 
shows the office of Koperasi Peternak Sapi Bandung Utara (KPSBU-Lembang/North 
Bandung Dairy Farmer Cooperative)  
Apart from establishing many cooperatives, the government initiated the expansion of dairy 
farming throughout Java in order to achieve various goals (Sulastri & Maharjan, 2002). 
Remenyi (1986) identifies that the dairy expansion was aimed at providing: a source of cash 
flow to poor households in rural areas; accelerating the cooperative movement; generating 
employment through the multiplier effects of the dairy development; converting unused 
agricultural residues and by-products; increasing the capability of subsistence farmers to 
cope with hardships; raising the nutritional status of rural communities through milk 
consumption; and reducing the nation’s dependence on imported milk. To accomplish those 
goals, various policies, such as dairy cow importation, credits for smallholders, local-milk 
                                                 
9 In terms of milk production, based on classification made by the Ministry of Cooperative, KPBS-Pangalengan 
and KPSBU-Lembang are two ‘strong’ dairy cooperatives in West Java, which have milk production of more 
than 20,000 litres per day (Riethmuller & Smith, 1999a). These two dairy cooperatives have become sources 




market protection, and technical assistance, were injected to support the dairy sector’s 
development from the 1970s (Riethmuller & Smith, 1999b; White, 1997; Young et al., 
1990). 
There was a significant number of imported cows distributed to smallholder farmers within 
Java in the decade of the 1980s10. Thousands of Holstein breed cows were imported from 
Australia and New Zealand, and they are distributed to smallholder farmers in upland 
regions in Java (Remenyi, 1986; Young et al., 1990). The dairy-cattle-credit scheme gave 
farmers the opportunity to own and raise a small number of the imported cows, up to three 
per household (Remenyi, 1986; White, 1997; Young et al., 1990). Young et al. (1990) 
reported that the target of the development was to increase the number of dairy farmers from 
40,000 to 80,000 farmers in four years (from 1985 to 1989). However, they found that only 
30 per cent of the target was accomplished because the farmers found it difficult to raise 
dairy cattle without experience. To deal with these problems, other government supports 
were needed (Young et al., 1990).   
The government also set up some facilities and equipment to assist domestic milk producers. 
First, the government supplied storage and transportation equipment to support dairy 
production, such as milk chillers installed by the state in many dairy cooperatives (Young et 
al., 1990). Milk trucks were also distributed through the GKSI to transport fresh milk from 
dairy cooperatives to MPIs. Second, the Indonesia government established two artificial 
insemination (AI) centres in Malang-East Java and Lembang-West Java (Morey, 2011). The 
AI centres produce and distribute frozen semen to dairy cooperatives to support dairy cattle 
reproduction and to improve the genetic quality of ‘the local dairy breed’ on local farms.  
To support the local milk market, the government enacted local milk-absorption regulations 
or the ‘mixing ratio policy’ (Riethmuller et al., 1999). The policy refers to milk import quota 
regulations, by which the quota of imported milk allowed was based on the amount of local 
fresh milk utilised by the milk processing industries (MPIs) (Riethmuller et al., 1999; White, 
1997). This policy was relatively effective in supporting the domestic milk market 
(Riethmuller et al., 1999; White, 1997). From 1982 to 1996, the contribution of local fresh 
milk to the national milk-supply rose by 12.5 per cent to 45 per cent (Riethmuller et al., 
                                                 
10 The development of dairy farming became part of rural economic development project on The Third and 
The Fourth of Rencana Pembangunan Lima Tahun (Repelita/five-year Indonesian Development Plans) or 
Repelita III and Repelita IV, carried out by President Soeharto and imported and distributed to about 70,000 
farmers (Remenyi, 1986). 
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1999). Later, this rule was abolished by agreements between the International Monetary 
Fund (IMF) and the Indonesian government as a precondition for gaining funding for 
economic recovery after the monetary crisis in 1997 (Riethmuller & Smith, 1999b). The 
agreements have forced the government to change the import quota regulation with import 
tariff regulation by applying 5 per cent tariffs to imported milk products (Fabiosa, 2006; 
Soedjana, 2012). With this new policy, the local producers had to compete directly with milk 
importers with less reliance on government intervention (Soedjana, 2012).  
During the fifteen years after the crisis, from 2000 to 2014, the contribution of imported 
milk to the national milk supply has tended to increase, showing the low competitiveness of 
local milk against the foreign milk product. As depicted in Figure 2-6, despite its fluctuating 
trend, the supply of domestic milk decreased from 31.62 per cent in 2000 to 18.96 per cent 
in 2014. It fell by around 0.92 per cent annually. In contrast, in the same years, the imported 
milk supply increased from 68.38 per cent in 2000 to 81.31 per cent in 2014, a rise of 12.93 
per cent within in this period. Wright and Darmawan (2016) argue that imported milk has 
become a low-cost dairy substitute used by Indonesian MPIs to manage constrained supplies 
from domestic producers and growing demand for dairy. Especially from 2012 to 2013, 
domestic milk production experienced a significant loss of 18.15 per cent caused by a 
considerable drop in the cow population from 606,046 to 437,579 cows (Kementan RI, 
2017). At that time, many local milk producers, dominated by smallholder dairy farmers, 
sold and culled their cows due to high meat demand and cattle prices to meet beef 
requirements (Wright & Darmawan, 2016). McDonald and Darmawan (2018) assert that 
despite the emergence of commercial dairy farms in the country, the ability of local milk to 
increase its contribution to national demand is questionable, as the smallholders are 
struggling to improve their performance. Moran (2009b) believes that the low performance 
of the smallholders is due to many factors, such as the smallholders’ farm management. The 




Figure 2-6. The proportion of the contribution of domestic and imported milk to Indonesian 
milk supply (Source: Kementan RI, 2017) 
2.3.2 Smallholder dairy farmer communities in Indonesia 
2.3.2.1 Defining the term Smallholder Dairy Farmer (SDF) 
Defining the term “smallholder” in agricultural practice is a challenging task because there 
is no robust and globally accepted definition (Narayanan & Gulati, 2002). Definitions vary 
depending on regions or countries, agro-ecological zones, viewpoints, and context 
(Devendra, 1993; Dixon, Tanyeri-Abur, & Wattenbach, 2004; Kirsten & Van Zyl, 1998; 
Nagayets, 2005; Narayanan & Gulati, 2002). In defining the term “smallholder dairy 
farmers” for this study, I have developed the definition from two different concepts, the 
asset-based and family farm concepts. 
The asset-based concept relates to land and cattle ownership. Although defining 
smallholders based on land size is still debatable (Kirsten & Van Zyl, 1998), most countries 
(93 %) use this approach to determine smallholders (Khalil, Conforti, Ergin, & Gennari, 
2017). Smallholders are farmers who operate agricultural land less than 2 hectares (Lowder 
et al., 2016; Nagayets, 2005). By using this criterion, there are more than 475 million 
smallholders in the world (Lowder et al., 2016), 87 per cent of whom are found in Asia 
(Nagayets, 2005). Defining smallholder cattle farmers based on the number of livestock 
managed by farmers also varies among countries. For example, in Argentina, smallholder 
farmers may hold up to 500 units of livestock, while in Mozambique, they may raise fewer 
than 10 cattle (Khalil et al., 2017). On the other hand, based on Indonesian regulations, 
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Like the land size and cattle ownership criteria, defining smallholders by using the ‘family 
farm approach’ is also problematic (Garner & De la O Campos, 2014). These authors state 
that “Family Farming (also Family Agriculture) is a means of organizing agricultural, 
forestry, fisheries, pastoral and aquaculture production which is managed and operated by a 
family and predominantly reliant on family labour, both women’s and men’s. The family 
and the farm are linked, coevolve and combine economic, environmental, reproductive, 
social and cultural functions.”(Garner & De la O Campos, 2014, p. 17). The concept of the 
family farm is broadly characterized by the degree of involvement of family as the owner, 
employee, and employment in a farm at the same time  (Kirsten & Van Zyl, 1998; Scoville, 
1947). This ownership permits the family to take control of the land, the succession and 
inheritance process and saving for the future (Garner & De la O Campos, 2014). 
This study rather adopts a definition of smallholder dairy farms as “complex 
interrelationships between animal, crops and farming families, involving small landholdings 
and minimum resources of labour and capital, from which small farmers may or may not be 
able to derive a regular and adequate supply of food or an acceptable income and standard 
of living” (Devendra, 2007b, p. 8). 
2.3.2.2 Social characteristics  
2.3.2.2.1 SDF within a community 
Section 2.3.1.2 explained the development of dairy farming in Indonesia post-independence, 
primarily supported by government policies, in particular the distribution of thousands of 
imported cows through the daily cattle credit scheme. Recently, Guntoro and Lund (2013) 
found that around 408,000 dairy cows, which is 95 per cent of the cattle population in 
Indonesia, are being kept by 70,000 farmers in Java, of whom 87 per cent are smallholders 
(Guntoro & Lund, 2013). 
The smallholder dairy farmer (SDF) communities in Java are mainly scattered in four 
provinces – West Java, Central Java, Yogyakarta, and East Java (Sulastri & Maharjan, 
2002). Because of climate considerations, most of the communities are located in the 
mountainous areas where the cool temperature avoids the heat stress caused by high 
temperature and humidity (Vercoe, 1999). For example, in West Java areas, Pangalengan 
district (Bandung Regency) located on the foothills of Malabar and Wayang Mountain, and 
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Lembang district (West Bandung Regency) situated on the foothills of Tangkubanparahu 
Mountain, are two prominent locations of SDF communities in Indonesia (Gunawan, 
Abdoellah, & Purnawan, 1997; White, 1997). Although there is no information regarding 
the exact number of farmers, the cow population may represent the farmers’ distribution 
within those provinces. 
Figure 2-7 shows the distribution of the cow population in Indonesia in 2016 (Kementan RI, 
2017). In this period, the cow population was around 534 thousand cows, of which 
approximately 49.63 per cent (265 thousand cows) was located in East Java. The regions 
Central Java, West Java, and others (Jakarta and beyond Java) hold some portions of the 
cow population: 25.72 per cent (120 thousand), 22.40 per cent (137 thousand), 0.76 per cent 
(4 thousand) and 1.49 per cent (8 thousand), respectively. Based on this distribution, most 
of the SDF communities are located in East Java, followed by Central Java, West Java, and 
Yogyakarta.  
 
Figure 2-7. The cow population distribution in Indonesia (Source: Kementan RI, 2017) 
 
Regarding cattle assets, the SDFs own a small number of cattle per household. Many studies 
reveal that cow ownership in Java is around 3-4 cows per household (Parikesit et al., 2005; 
White, 1997; Widodo et al., 1994; Winarto et al., 2000). A recent survey conducted by de 
Vries and Wouters (2017) in Lembang sub-district (Bandung regency-West Java) reveals 
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25 adult cows per household, while in Yogyakarta, the average ownership remains steady, 
at around four cows per household (Widyobroto, Noviandi, & Astuti, 2018). 
Despite low levels of  cattle ownership, cattle are an essential liquid asset for savings and 
are often used to pay for children’s education, wedding parties, settling debts, and coping 
with hardships (Alviawati, Rijanta, & Giyarsih, 2016; Priyanti et al., 2015). Smallholders 
seem to face problems when trying to increase their farm size, and to move from being 
subsistence farmers to commercial farmers. Increasing cow ownership could not 
simultaneously improve their profitability due to limits in the availability of other resources 
(Widiati, Adiarto, & Hertanto, 2012).  Access to land for collecting and growing grasses and 
forage has burdened smallholders as they try to scale up their herd size (de Vries & Wouters, 
2017; Parikesit et al., 2005; Widodo et al., 1994). 
As with cow ownership, the smallholders have very limited privately-owned lands. Their 
land ownership ranges from 0.25 to 0.4 hectares per household (de Vries & Wouters, 2017; 
Devendra, 2000, 2011; Devendra & Thomas, 2002b; Falvey, 1999). Owing to the limited 
land, the smallholders adopt intensive farming or the ‘zero-grazing’ system, by which the 
dairy cows are kept and fed in barns (Devendra & Thomas, 2002b; Sembada et al., 2016; 
Wouters, 2009). The farmers mostly use the lands attached to their houses for cowsheds 
(Sarwiyono & Ibrahim, 1993). Living in upland Java, private lands are very scarce and 
unaffordable. For example, some mountainous areas in Bandung regency, such as in the 
Kertasari sub-district, the proportion of private land in these areas is only 10 per cent and 
the rest is comprised of tea plantations and forest areas owned by state and private companies 
(Gunawan et al., 2004; Parikesit et al., 2005). 
Regarding the labour use, the SDF community is typically organized into family farms in 
which family labour input is essential (de Vries & Wouters, 2017; Parikesit et al., 2005; 
White, 1997). The main task of dairy activities, such as feeding, milking, grass collecting, 
cleaning pens and cattle, are conducted by husbands, as the head of the family. They also 
represent the family as a member of the farmers’ group or cooperative11. Farm women also 
make a significant contribution in preparation, collecting forage, feeding cattle and 
                                                 
11 Usually men are the heads of SDF households in Indonesia, but occasionally women are heads. The results 
are written with this assumption and where applicable, women are indicated, although they only comprise a 
very low number of the heads of participating households. With regard to gender, “a farm was assumed to be 
a female managed herd if a woman was in charge of the dairy farm” (de Vries & Wouters, 2017, p. 9) and 
represent herself as dairy cooperative members.  
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marketing milk  (Mastuti & Hidayat, 2009; Utami & Seruni, 2013). White (1997) noticed 
that children also make an important contribution to smallholder dairy farming, such as 
collecting fodder, feeding, and cleaning cow barns. Due to the low profitability, family 
labour input is vital to cover labour costs and maximize family income from the business 
(Widodo et al.,1994). 
The SDF communities are mostly defined based on the location of their residence; they 
comprise several farmers’ groups which could provide benefits for the farmers. Farmers’ 
groups consist of individual farmers living close to each and may vary in terms of the number 
of members. For example, a study in Semarang Regency, Dolewikou et al. (2016) found that 
the group consists of 7 to 27 individual farmers. Farmers’ groups formed by a dairy 
cooperative, government or farmer initiatives offer “support through collective action to 
secure inputs such as animal feed, milking tools and veterinary services, and improved 
market opportunities” (Muzayyanah et al., 2014, p. 133). Within their neighbourhood, the 
farmers also often engage in collective action supported by their cohesiveness and trust, 
allowing them to share information, knowledge, and resources (Gayatri et al., 2011). 
Farmers’ groups are also useful in organizing individual farmers in delivering government 
aid. For instance, post-eruption of Merapi Mountain in 2010, dairy farmers’ groups in 
Yogyakarta played a vital role in the disaster recovery processes (Muzayyanah et al., 2014). 
The farmers’ group provided channels for getting access to government aid to recover from 
their hardships after the eruption (Muzayyanah et al., 2014). The farmers’ groups are 
affiliated with dairy cooperatives, from which the SDF communities obtain several benefits 
and services.  
2.3.2.2.2 SDFs within dairy cooperatives 
Dairy cooperatives provide for the economic wellbeing of smallholder dairy farmers in 
Indonesia in many ways, as illustrated by Figure 2-8 (Sulastri & Maharjan, 2002). First, 
dairy cooperatives have a strategic position on the domestic dairy value chain, such as being 
a market channel for dairy farmers (Nugraha, 2010). The cooperatives collect fresh milk 
from the farmers and sell the product to MPIs (Riethmuller, 2003). Although many studies 
reveal that the cooperatives often pay a lower price than the farmers should receive 
(Novkovic, 2008), the cooperatives provide the farmers with a certain market (Andri & 
Shiratake, 2005). Second, dairy cooperatives provide credit for farmers to purchase cows 
and feed concentrate (Sulastri & Maharjan, 2002). As members of the cooperative, farmers 
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may get credits in the form of money to buy a new cow or in the form of an actual cow. The 
dependence of the farmers on the feed credit is very significant (Rosyad, Satriani, & Astuti, 
2019) because they do not have the financial resources to cover feed costs, which may reach 
40-50 per cent of their total production costs (Asmara, Purnamadewi, & Lubis, 2017).  
 
Figure 2-8. The dairy cooperative system in Indonesia (Source: Sulastri & Maharjan, 2002) 
Besides providing economic benefits, the dairy cooperatives assist the farmers in creating 
social networks, locally and nationally. At the local level, the cooperatives facilitate a space 
for generating cooperation among members and creating ‘dialogue networks’ (Faysse, 
Sraïri, & Errahj, 2012) through the formation of farmer groups. It has been found that these 
linkages accommodate ‘peer to peer learning’ in technology innovation, animal health, feed 
supply, and management, economic outcomes and farm efficiency (Faysse et al., 2012; 
Hansen & Greve, 2015; Hansson, 2007). Together with NGOs or resources’ authorities, 
cooperatives could preserve common pool resources (CPRs), such as water for irrigation, 
forest products, or fish stocks, better than broader-based institutions (Simmons & Birchall, 
2008). The last, together with farmers’ groups, and the dairy cooperatives may also generate 
collective action with the local and central government in delivering development 
programmes and government aid (Sulastri & Maharjan, 2002). In the vacuum left by the 
reduction in government support, the relationship between cooperatives and MPIs can 
generate project programs which are mainly hosted and funded by private companies. For 
example, KPBS-Pangalengan has a joint program with Friesian Flag Indonesia, one of the 
MPIs in Indonesia, for improving the quality and quantity of local fresh milk (Wijers, 2019).  
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In respect of the farmer-cooperative relationship, a strong collaboration between these two 
creates loyalty (Susanty, Bakhtiar, Jie, & Muthi, 2017). This commitment is intrinsically 
based on mutual trust and mutual relationships among the members. These depend 
significantly on the ability of cooperatives to build and to maintain trust, confidence, and 
commitment among members (Sutikno, Hakim, Batoro, & Riniwati, 2018). In these 
conditions, the trust may refer to the perception of reliability, credibility, and goodwill of 
partners (Msaddak, BenNasr, Zaibet, & Fridhi, 2017). A comparative study of dairy 
cooperatives in West Java and Central Java showed that the trust and dependency that 
emerged between dairy farmers and cooperatives were established through effective 
collaborative communication and members’ satisfaction and loyalty (Susanty et al., 2017).  
Beyond these economic and social functions, dairy cooperatives also play some essential 
roles in delivering technical services to their smallholders. These include affordable cattle 
health care services (Asmara et al., 2017; Sulastri & Maharjan, 2002), milk collecting 
services, and training and extension to improve their farm management skills (Asmara et al., 
2017; de Vries & Wouters, 2017; Sulastri, Guntoro, & Anggraini, 2012; Sulastri & 
Maharjan, 2002). Figure 2-9 shows the milk collecting activities at milk collecting points 
(MCP) in two different dairy cooperatives in West Java.  
However, dairy cooperatives are also subject to academic critique for undermining social 
institutions or the trustworthiness of networks. For example, they are often accused of being 
vulnerable to “elite capture” (Lele, 1981). The elites prefer to be dairy cooperatives’ board-
members, politicians, or government representatives. Cooperatives’ managers might tend to 
neglect their primary goal of increasing the welfare of their members, and instead tend to 
provide benefits for wealthy members who already own large numbers of cattle, lands, and 
other resources (Wijers, 2019). Corruption in the cooperatives’ boards, which undermines 
their trustworthiness, frequently occurs (Rudito, 2014; Susanty et al., 2017). Moreover, 
politicians often employ cooperative boards and members as voter generators during an 
election (Lele, 1981) because dairy cooperatives may represent farmers politically at the 





Figure 2-9. Two different types of milk collecting point (MCP) owned by dairy 
cooperatives in West Java (Source: Research fieldwork, 2018) 
Note: The figure on the left shows milk collecting activities at a traditional MCP in Lembang 
Sub-district -West Java and The figure on the right shows milk collecting activities at a 
modern MCP in Pangalengan Sub-district -West Java 
2.3.2.3 Economic and farm management characteristics 
The body of literature on Indonesian dairy farming reveals that the smallholders are self-
employed workers and their income largely comes from milk sales (Exp. Morey, 2011; 
Parikesit et al., 2005; Widodo et al., 1994). This revenue does not reflect their real profit, 
rather it reflects “return to labour” (Widodo et al., 1994) which is not taken into account as 
cost production by smallholders (Asmara et al., 2017). For a family, the smallholders’ 
income from milk sales is relatively lower than the regional minimum wage (Asmara et al., 
2017; de Vries & Wouters, 2017; Widodo et al., 1994), because the income only corresponds 
to one member of the family (Sembada et al., 2016). For instance, by holding 2 to 3 milking 
cows, the smallholders receive cash from cooperatives of around 12 million Rupiah 
(US$85712) in a year (Asmara et al., 2017), which is less than a half of the minimum wage 
of the West Java region, which is 27,600,000 Rupiah (US$1,971) per year. Additional 
revenue for smallholders comes from cattle sales, which contribute about 25 per cent of 
gross revenue per year (Dolewikou et al., 2016) and manure sales which provide 
insignificant amounts (Parikesit et al., 2005).  
Besides the low number of cows owned, the low income of the smallholders is also caused 
by the poor productivity of dairy cows raised by the farmers (Morey, 2011). Moran (2009b)  
                                                 
12 It assumes an exchange rate of 14,000 Rupiah to the US dollar 
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and (Vercoe, 1999), argue that low cow productivity in tropical countries, such as 
Indonesia13, is mainly due to environmental and farm management factors. The hot climate 
of the tropical region has become the main challenge to the Holstein-breed cows, which 
were originally from temperate zones, and which struggle to survive heat stress (Avendaño-
Reyes, 2012). The ability of the farmers to provide ambient temperatures and humidity could 
have a positive impacts on cow productivity (Kadzere, Murphy, Silanikove, & Maltz, 2002; 
Vercoe, 1999).  
Regarding the management factors, Moran (2009b) highlights feeding management as one 
of the prominent factors causing the low productivity of dairy cows raised by SDF 
communities in Indonesia. Feeding management relates to the capability of the farmers to 
provide adequate quantity and quality of feeds, including green fodder and feed 
concentrate14, and managing feed cost efficiency (Moran, 2009b). The primary source of 
green fodder is mainly wild-growing and planted grass and forage, and agricultural residues. 
Most of the smallholders in Asia and Africa, including Indonesia, carry out the ‘cut and 
carry’15 practice in obtaining low-cost fodder supply (Devendra & Chantalakhana, 2002; 
Devendra & Thomas, 2002a, 2002b; Moran & Morey, 2015; Udo et al., 2011). However, 
relying on this practice, the smallholders find it difficult to obtain an adequate quantity and 
quality of green fodder (Moran, 2009b). Moreover, this method is also a time-consuming 
practice, which means smallholders spend four to six hours a day collecting forage to feed 
three cows (Marjuki et al., 2000; Marsetyo et al., 2013; Widodo et al., 1994).  
Living in upland Java where farming and forest areas are dominant (Gunawan et al., 2004; 
Parikesit et al., 2005) many smallholders rely on agricultural wastes to feed their cattle  
(Falvey, 1999; Widodo et al., 1994). The agricultural zones surrounding the SDF 
communities produce abundant vegetable-crop residues, such as cabbage and carrot wastes, 
rice straws, maize leaves and stalks, sugar cane leaves, soya, and groundnut leaves, which 
                                                 
13 On average, the traditional farmers in Indonesia only produce 8 to 10 kg/cow/day of milk, compared to 
achievable peak milk yields of 15 to 20 kg/cow/day (Moran, Walker, & Salam, 2018). 
14 The feed concentrate is generally a mixture of agro-industrial by-products, such as rice bran, soybean meal, 
peanut meal, tofu waste, cotton and kapok seed meal, wheat pollard, molasses, cassava and legume leaf 
(Djajanegara, 1999). The feed concentrate is commonly fed to complement day matter intake if this is 
insufficiently provided by green fodder (McDermott, Staal, Freeman, Herrero, & Van de Steeg, 2010). 
15 In the body of literature on tropical dairy farming, the cut and carry practice refers to harvesting and loading 
wild-growing and small amounts of planted grasses or legumes from open fields, vacant lands, forests and 




are potential fodder (Marjuki et al., 2000; Parikesit et al., 2005; Widodo et al., 1994). 
However, the crop residues are low in nutrient quality, and their supply is highly dependent 
on crop production types, patterns and seasons (Marsetyo et al., 2013; Remenyi, 1986). They 
lack crude protein content and trace minerals and are difficult to digest (Falvey, 1999; Young 
et al., 1990). For example, rice straw is deficient in crude protein and has low digestibility 
(Oosting, Udo, & Viets, 2014). Scarcity of agricultural residues during the dry season has 
created competition among farmers. Labour and cash supply are dominant factors in 
accessing the agricultural residues (Widodo et al., 1994; Zemmelink et al., 2003). To 
overcome the feed shortage, many SDF communities in Java depend on native forage and 
planted grass in agroforestry areas (Gunawan et al., 2004; Muzayyanah et al., 2014). For 
example, Parikesit et al. (2005) found that in Tarumajaya village (West Java), the forestlands 
could supply 60 per cent of daily green fodder required by the SDF community members. 
The relationship between forest resources and the SDF community in Java is 
comprehensively explained in the next section (Section 2.4) of this chapter. 
The inadequate supply of green fodder has forced smallholders to utilize feed concentrate 
and agro-industrial by-products to fulfil cows’ nutrient requirements (Marjuki et al., 2000). 
Most smallholder dairy farmers in Indonesia purchase the feed concentrate from dairy 
cooperatives by credit (Sulastri & Maharjan, 2002), while the by-products, such as tofu 
waste and rice bran, are usually purchased by the farmers from middlemen (Marsetyo et al., 
2013). The farmers use the concentrate for about 15 per cent of total feed when the green 
fodder is adequate, and they tend to use more when the fodder crops are scarce (Parikesit et 
al., 2005). The farmers often face cost production inefficiency as the concentrate could cost 
about 50-60 per cent of the total cost of production (Asmara et al., 2017; Parikesit et al., 
2005). However, the dependency of the farmers on feed concentrate is unavoidable because 
they believe that it is required to maintain milk production (Devendra & Wanapat, 1986). 
Besides feed supply, water is also an imperative input in feeding management. In order to 
meet livestock water needs, most of the smallholders use natural springs and wells 
(Alviawati et al., 2016; de Vries & Wouters, 2017). Surface water sources, such as rivers, 
are hardly ever used for cows’ to drink from, but they are utilized for cleaning barns and 
disposing of animal waste (de Vries, Wouters, & Vellinga, 2017). In extreme conditions, 
such as during volcanic eruptions, farmers collect water from rain events for livestock 
requirements because the piles of volcanic materials destroy the water channels running 
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from springs (Alviawati et al., 2016). Based on a survey (de Vries & Wouters, 2017) in 
Lembang-West Java, half of the farms do not provide continuous water provision for cows 
to drink. However, an ad libitum water supply is needed for better milk production (de Vries 
et al., 2017). A large amount of water is required to clean the barns and cows. The farmers 
usually flush away manure from barns to keep them clean (de Vries & Wouters, 2017). Most 
of the smallholders do not have enough land for waste treatment. The dirty water from barns 
thus flows into public water streams and becomes a source of pollution (de Vries et al., 2017; 
Taufiq & Padmi, 2016).  
2.4 SDF communities and agroforestry practices in Java 
The previous two sections of this chapter have elucidated smallholder dairy farming in the 
context of Indonesia, focusing on the smallholder dairy farmer (SDF) community as the unit 
of analysis of this study. It was shown that Java has been a focal point of the development 
of the SDF communities in this country. The main challenge for the communities living on 
the most populated island of Indonesia in managing their farms is the availability of land for 
collecting and growing fodder crops for fulfilling feed supply (Moran, 2009b). Many 
conversions of private lands, from farming to non-farming purposes, such as dwellings, and 
commercial buildings, has made forestlands become increasingly important areas for the 
communities to secure their dairy feed supply from, and have become essential for the 
survival of their farms (Alzahra et al., 2016). This section will illustrate the context of the 
SDF communities in accessing forest areas in Java. 
Access of rural communities to forest resources, including SDF communities in Java, cannot 
be excluded from the emergence and development of community-based forest management 
(CBFM) programmes, which is inherent in the forest management system carried out in 
Indonesia. The current bureaucratic and scientific forest management approach run by the 
Indonesian government resembles the Dutch policy during the colonial era (Peluso, 1992). 
This section begins with reviewing the development of forest management in Indonesia 
across different political regimes in this country, from the colonial period to the present. 
Through this review, I argue that formal institutions, in the form of the constitution or laws, 
government regulations and policies, considerably shape the way authorities take control not 
only over forest resources, such as the trees and forestlands, but also of local community 
access to the forest. This section also explains the development of CBFM carried out by the 
state forestry company or Perum Perhutani (hereafter called Perhutani) which holds forest 
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concessions in Java. The connection between Perhutani and stakeholders, such as NGOs, 
assisted the company in establishing the milestone of Pengelolaan Hutan Bersama 
Masyarakat (PHBM/Joint Community Forest Management), the current community forestry 
approach carried out by Perhutani. The last part of this section covers the context of the 
agroforestry system implemented by SDF communities in West Java under the PHBM 
system.  
2.4.1 Forest management in Java 
Before the advent of the European traders in the mid-16th century, the forest resources in 
Java were managed through cooperation between local people and authorities. The forest 
areas were governed by Javanese rulers, kings or sultans (Peluso & Poffenberger, 1989), 
who focused more on controlling people and forest products than the land (Lindayati, 2000, 
2003). The interest of authorities in accessing timber for supporting their trading armadas 
was shown through the emergence of many trading states in the north coast of the island, 
such as Jayakerta (Batavia), Demak, Tuban, and Jepara, where timber was abundant 
(Drakeley, 2005). In contrast, low levels of influence by the authorities over inland land use 
and tenure schemes had provided opportunities for many rural communities in Java to 
establish their customary institutions in allocating rights for clearing and cultivating forest 
lands for subsistence use (Peluso & Poffenberger, 1989). 
The significant changes in forest management in Java began with the arrival of the Dutch, 
which was a milestone in the history of forest governance in Indonesia (Peluso, 1992). The 
Vereenidge Oost-Indische Company (VOC/United East India) arrived in Java in the early 
1650s seeking access to teak (Tectona grandis), one of the valuable timbers in the global 
market (Peluso, 1991, 1992). The VOC intervened in the forest management in Java through 
the introduction of forest concession rights for commercialized tree logging, which was 
different from the subsistence use governed by the customary laws (Peluso, 1992). 
Proceeded by the Dutch colonial state, in the mid of the 19th century, the Dutch formulated 
the “scientific forest management” system referring “a systematic adherence to working 
plans for cutting and replanting the forest (in forest plantations), according to prevailing 
principles of silviculture developed through experimental trials over time” (Peluso, 1992, p. 
52). This approach was assigned through the Basic Forest Law of 1865, which was the first 
modern forest management guideline in Java, comprising technical contents, and procedures 
for both managing the forest and the division of forest service labours (Peluso, 1991, 1992). 
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This law had reinforced the state authority over the forest areas in Java by abolishing 
customary rule-based forest management adopted by the local communities (Peluso, 1992). 
The local community members were allowed to access the forest areas when they worked 
as forest labourers of the colonial state (Peluso, 1992). For instance, the Taugya16 or 
Tumpang sari system adopted by the Dutch in the late 19th century gave the communities 
the opportunity to grow food crops on forest lands (Peluso, 1992). For the forest village 
communities, the integrated food-tree crop system provided a safety net for landless farmers 
to cope with food shortages (Peluso, 1992). This scientific forest management system 
initiated by the Dutch established the legal basis for the modern political forest system 
adopted by Indonesia today (Elmhirst, 2011; Lindayati, 2000; Peluso, 1991, 1992).  
The Dutch approach to forest management was adopted by President Soekarno’s (1945-
1966) government post-independence in 1945 (Drakeley, 2005). He created the Jawatan 
Kehutanan (Forest Bureau) in December 1946, which was assigned to develop a policy 
regarding forest management in the country based on the Dutch Forestry Laws (Nurjaya, 
2005). The Forest laws were directly translated from Dutch into Bahasa Indonesia without 
any fundamental changes (Peluso & Poffenberger, 1989). Later, the government altered the 
status of Jawatan Kehutanan, and it became a state-owned enterprise, through the 
establishment of Perhutani in Central Java and East Java (Nurjaya, 2005; Peluso, 1993). 
However, the government’s claim over the forest authority was resisted by people struggling 
to access the forestland (Lindayati, 2000). For instance, backed up by Partai Komunis 
Indonesia (PKI/the Indonesian Communist Party), the peasants in Java consolidated their 
movements to force the government to undertake land reform programs, including the 
distribution of forestlands to be converted as farmlands (Peluso, 1992; Peluso & 
Poffenberger, 1989). The resistance of local communities to state-centralized forest 
management implied that Soekarno’s regime gave little attention to the needs of local 
communities becoming involved in forest resource use (Rumboko, Race, & Curtis, 2013). 
President Soeharto (1967-1998) however, reinforced the adoption of state-centralized forest 
management inherited from the Dutch. The government enacted the Forest Law no 5 of 
1967, which strengthened the claims of the central government over the forest area. Based 
on this law, the “state forest” refers to any forest without land title and customary forest 
                                                 
16 The Taugya system refers to the Burmese intercropping system, allowing peasants to plant food or cash 
crops on state forestland, between planted tree seedlings, for one to two years at the beginning of reforestation 
period (Peluso, 1991, 1992). 
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areas (Suharti, 2016). The law also classified forestlands based on their functions, including 
hutan produksi (production forest), hutan lindung (protection forest), and hutan konservasi 
(conservation forest) (Adger & Luttrell, 2000; Fujiwara et al., 2012). The production forests 
are mainly utilized for timber production areas. The protection forests are used as areas for 
conserving ecological support systems, such as water supply, flood and erosion mitigation, 
as well as soil fertility maintenance. The conservation forest areas are assigned for 
preserving the diversity of plants, animals and ecosystems. 
As one of the manifestations of the Law, in 1972, the Indonesian government centralized 
Perhutani of East Java and Central Java in one headquarters in Jakarta, the capital of 
Indonesia (Peluso, 1992). The government also expanded the working area of Perhutani by 
handing over the authority of West Java forest from the  West Java provincial government 
to the company in 1978 (Peluso, 1993). The company holds 99.6 per cent of forest 
concessions in Java and Madura (Djamhuri, 2012), comprising around 2.5 million ha of 
forestland (Maryudi et al., 2016) and over 77.000 ha of productive mangrove zone (Adger 
& Luttrell, 2000). Through this state company, the central government aimed to increase not 
only government revenue derived from forest resources extraction, but also to improve the 
ecological functions of the forest. 
The forest management structure of Perhutani follows the governmental system in 
Indonesia. It is hierarchically structured from central to village level offices (Figure 2-10). 
At the top level, Perhutani has a headquarters which oversees the three division regional 
offices of Central Java, East Java, and West Java, including the Banten province (Perum 
Perhutani, 2020). The regional office comprises several units called Kesatuan Pemangku 
Hutan (KPH/forest management unit) which are obligated to manage forest territory at the 
regency level. For instance, KPH Bandung Selatan (South Bandung) mainly manages forest 
areas in Bandung Regency, and KPH Bandung Utara (North Bandung) takes control of most 
of the forest area of the West Bandung Regency. At sub-districts level, Perhutani has created 
Bagian Kesatuan Pemangkuan Hutan (BKPH/sub-unit of KPH) which plays a role in 
supervising forest areas within sub-district boundaries. However, a BKPH may oversee an 
expanse of woodland which borders more than one sub-district. For example, BKPH 
Pangalengan oversees woodlands which are located in two different sub-districts, 
Pangalengan and Kertasari. Then, at the village level, Perhutani establishes Resort 
Pemangkuan Hutan (RPH/ Forest Management Resort) which are in charge of overseeing 




Figure 2-10. The structural organization of Perhutani (Modified from Perum Perhutani, 
2020) 
The efforts of Perhutani in re-establishing a centralized structure was perceived by rural 
communities as a threat to the survival of their forest activities. During the 1970s and 1980s, 
Perhutani’s police force often expelled and criminalized community members who 
committed forestry crimes such as timber theft (Maryudi et al., 2016). To accommodate the 
needs of forest-dependent communities in utilizing forest resources to support their 
economy, Perhutani began a Prosperity Programme at the beginning of the 1970s 
(Bratamihardja, Sunito, & Kartasubrata, 2005). The plan became the turning point in the 
development of community-based forest management (CBFM) system in Java. In this sense, 
CBFM refers to the collaboration between the forestry community and Perhutani as the 
forest concession holder for applying ecologically and economically sustainable forest 
management, through which the opportunity of the local community to access the forest 
resources becomes a priority (Djamhuri, 2008; Fujiwara et al., 2012; Nolan, 2001). 
2.4.2 The evolution of CBFM in Java 
Rumboko et al. (2013) assert that during Soeharto’s regime, from the decade of the 1970s 
to the 1990s, the CBFM experienced “the formative stage”, by which government policy 
and collaboration between the government and stakeholders, including NGOs, played a 
significant role in the early development of CBFM in Indonesia. At this stage, the 
development of the CBFM was characterized by negotiation, introduction, experimentation, 
and learning processes of villagers and government representatives regarding the new 
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improve community welfare but also to minimize ongoing conflicts between Perhutani and 
the forest village community, such as illegal logging (Barber, 1998; Peluso, 1992). 
From the early decade of the 1970s to the mid of 1980s, Perhutani initiated the first CBFM 
called Pendekatan Kesejahteraan (prosperity approach) in Java (Peluso & Poffenberger, 
1989), through the Mantri-Lurah (MALU) and Program Masyarakat Desa Hutan 
(PMDH/Forest Village Community Development Programme) (Bratamihardja et al., 2005). 
The MALU project (1973-1982) represented a collaboration between Mantri (Perhutani 
representative at the field level) and Lurah (village leader), provided forest-based income 
generation projects (agroforestry, tree plantation activities, and ecotourism), and non-forest-
based services (training in modern silkworm and beekeeping techniques, and clean water 
facilities) to enhance the welfare of the forest village community (Bratamihardja et al., 
2005). Subsequently, the PMDH (1982-1984) emerged as a government initiative 
integrating the prosperity approach run by Perhutani and the regional rural development 
programme. Perhutani spent more funds on the PMDH project to attain more appropriations 
than the MALU project had done. Although the prosperity approach had initially introduced 
the essential need for communities’ access to forest resources (Bratamihardja et al., 2005), 
it insufficiently provided a sustainable programme for various reasons. 
First, the programmes only provided short-term benefits to the communities. For example, 
employment was only available during the planting seasons, and the intercropping farming 
activities only lasted for two years during the initial stage of the reforestation projects 
(Peluso & Poffenberger, 1990). Second, the prosperity approach lacked community 
empowerment initiatives because the communities had been excluded in decision making 
regarding forest management, which could have given them benefits (Bratamihardja et al., 
2005; Peluso, 1993; Peluso & Poffenberger, 1989). Third, Perhutani faced a conflict of 
interests in implementing two different mandates, a profit-oriented mandate and socially-
oriented mandate (Peluso & Poffenberger, 1990). On the one hand, the profit-oriented 
mandate forced the company to use the most efficient forest technique through 
mechanization and a centralized forest management approach. On the other hand, the social 
mandate to increase local society welfare imposed on Perhutani the use of local labour forces 
and the release of some forest control to communities. Fourth, due to insufficient budgets, 
training, experience, and knowledge, Perhutani faced issues in administering the 
implementation of the programmes to the forest communities. Only a small proportion of 
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the communities in Java had become appropriations of the prosperity approach 
(Bratamihardja et al., 2005). 
In 1985, Perhutani received grants from the Ford Foundation for developing and 
implementing the Hutan Kemasyarakatan (HK/Community Forestry) programme in Java. 
Unlike the previous projects, the HK offered several innovative methods to establish a 
sustainable CBFM programme, especially to benefit the forest resources for local 
community welfare (Peluso & Poffenberger, 1989). First, it employed participatory rural 
appraisal methods in diagnosing the context of the village forest communities 
(Bratamihardja et al., 2005; Peluso, 1993). Second, the HK involved more stakeholders, 
such as academics, and NGOs were involved in providing training and extension to the 
foresters and community members, as well as in supervising, and evaluating the programme 
(Bratamihardja et al., 2005; Peluso, 1993). Third, the HK had changed the nature of the roles 
of Perhutani’s employees at field level from forest guards that often confronted local 
communities who tried to enter the forest areas, to become community organizers who 
assisted the forestry societies in managing the forestlands (Peluso, 1992, 1993). Fourth, the 
HK employed some innovations to improve the forest conditions and the timespan of the 
communities gaining forest benefits (Bratamihardja et al., 2005; Peluso, 1992, 1993). 
Regarding the technical aspect, Perhutani began to use wider planting rows allowing 
sunlight to penetrate to the forest floors, and multi-purpose tree species allowing the 
communities to gain more benefits from the primary and secondary trees, such as fuelwood, 
and fodder (Peluso, 1993; Peluso & Poffenberger, 1989).  
Although the projects showed promising results during the pilot project implementation, 
government interventions at the authority level and social process at the community level 
undermined the essence of the HK for improving the welfare of the forest-dependent 
communities (Peluso, 1993). The HK programmes were subject to government interests in 
rehabilitating degraded areas and supporting national corn production (Peluso, 1993). At the 
community level, three factors were responsible for the unsuccessful implementation of the 
HK programme to improve local communities’ access to forest resources. First, the poor 
peasants who were relatively powerless were susceptible to control exercised by individual 
Perhutani representatives at the field level or local elites (Peluso, 1993). Therefore the 
opportunities of the poor farmers to gain access to forestlands and employment were often 
displaced by the wealthy farmers who had a close relationship with the authority and 
sufficient funding to hire labour and purchase inputs for the agroforestry activities (Peluso, 
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1993). Second, at the forest sites with dense populations, each community member only 
obtained a small forest patch, around 0.25 hectare of land, which provided only minimal 
earnings (Bratamihardja et al., 2005; Sopandi & Rule, 2000). Lacking incentives derived 
from the lands and time spent taking care of the lands, the poor farmers often transferred 
‘the right-to-use’ of their agroforestry lands to other farmers, and focused on being farm 
labourers for wealthy farmers (Peluso, 1993). Third, the implementation of the project 
excluded females’ rights to access long-term forest land tenure. The contract was often 
signed by the head of the peasant family, usually a male, because at the time women were 
often perceived to be unqualified to carry out the forestry tasks, and women’ economic roles 
were presumed to be secondary to those of their husband’s (Peluso, 1993). 
The implementation of the HK programme carried out by Perhutani lasted until the 
economic and political crisis hit Indonesia (1997-1998). During the crisis, the forest areas 
in Java faced high pressures due to the migration of urban people to rural areas to secure 
their livelihood (Gunawan et al., 2004). Many forest areas had been illegally encroached by 
local communities to be converted to farming lands for producing vegetable crops for food 
and income (Peluso, 2011). The emergence of peasant movements to access the forestlands 
during the crisis was caused not only by the escalating power of the farmers through their 
cohesiveness but also the weakening of law enforcement (Maryudi et al., 2016).  
After the crisis, the government enacted Forestry Law number 41 of 1999 to replace Forestry 
Law number 5 of 1967. The new law not only recognizes the existence of hutan adat 
(customary forest) but also acknowledges many forms of CBFM in this country (Suharti, 
2016). Rumboko et al. (2013) assert that from 2001 to 2007, the country entered the initiation 
to stabilisation stage of the implementation of the CBFM. 
In particular to the CBFM in Java, Perhutani made some adjustment towards the previous 
programme, by launching Pengelolaan Hutan Bersama Masyarakat (PHBM/Joint 
community forest management scheme) in 2001 (Fujiwara et al., 2012; Kubo, Lee, Fujiwara, 
Septiana, & Iwasa, 2018; Lestari, Kotani, & Kakinaka, 2015; Szulecka, Obidzinski, & 
Dermawan, 2016). According to Perhutani’s executive decree, “PHBM is defined as a forest 
resource management system implemented by Perhutani and a forest village community 
and/or Perhutani and a forest village community in cooperation with stakeholders in sharing 
spirit to achieve the optimal, proportionate, and sustainable use of forest resources” 
(Fujiwara et al., 2012, p. 116).  
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Unlike the former programme, the PHBM provides more comprehensive forest activities to 
the communities, such as allowing them to become involved in planting and harvesting trees, 
selling timber, and utilizing agroforestry lands through profit-sharing schemes (Fujiwara et 
al., 2012; Prasetyo, Damayanti, & Masuda, 2012). For example, in timber production, the 
communities could receive 25 per cent of the profit for their labour contribution, and they 
can increase their profit share by up to 60 per cent for their additional contribution in 
seedlings and fertilizer (Fujiwara et al., 2012). Regarding the intercropping and non-timber 
forest products (NTFPs) collections, the communities get 70 per cent, and 30 per cent of the 
profit goes to Perhutani (Djajanti, 2006).  
Many studies have disclosed the benefits of the PHBM for increasing the social and 
economic conditions of the village communities. In terms of economic benefits, the PHBM 
has improved the sustainability of local community livelihoods and incomes (Banowati & 
Prajanti, 2017; Yokota, Harada, Silvi, Tanaka, & Inoue, 2014). Regarding the social 
outcomes, the PHBM could improve village infrastructure and facilities (Fujiwara et al., 
2012), stakeholders’ engagement (Maryudi & Krott, 2012a), legal access of the community 
to forestlands (Maryudi et al., 2016), access to clean water (Szulecka et al., 2016), and 
communities’ awareness and collective action in mitigating natural hazards (Djajanti, 2006; 
Djamhuri, 2012; Prasetyo et al., 2012; Szulecka et al., 2016). Perhutani also supports the 
establishment of Lembaga Masyarakat Desa Hutan (LMDH/Forest Village Community 
Organization) which represents the communities as business partners (Yokota et al., 2014).  
Nonetheless, like the previous CBFM scheme, the PHBM has also suffered from criticism. 
First, the shared-profit obtained from forest employment, teak sales and intercropping 
farming cannot sufficiently provide a subsistence economy for the forest-dependent 
community members (Fujiwara et al., 2012; Maryudi & Krott, 2012b; Szulecka et al., 2016; 
Yokota et al., 2014). The communities perceived that they received a low shared-profit from 
teak production within a long cutting-rotation cycle (Fujiwara et al., 2012; Maryudi & Krott, 
2012a). The additional income from intercropping farming was also constrained by the 
limited seasons for cultivation, and by tree canopy problems (Banowati & Prajanti, 2017; 
Djajanti, 2006; Djamhuri, 2008; Yokota et al., 2014).  
Second, the PHBM is also still prone to elite capture (Banowati & Prajanti, 2017; Maryudi 
& Krott, 2012a). Perhutani only gave the communities permission to utilize low-value forest 
resources and focused on forest rehabilitation rather than the development of natural 
resource-based livelihood (Banowati & Prajanti, 2017). Moreover, corruption often occurs 
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at the field level that disincentivizes communities to collaborate (Maryudi & Krott, 2012a; 
Nomura, 2008). Third, in terms of local institution management, many LMDHs within the 
PHBM system underperformed. They often operated at a high and inefficient operation-cost, 
relied on money-oriented forest patrol participation, and allocated a disproportionate profit 
distribution to their members (Djamhuri, 2012; Fujiwara et al., 2012). Fourth, Maryudi and 
Krott (2012a) found that the PHBM lacked government support. For example, in East Java, 
they found that during the early implementation of the PHBM scheme, Perhutani did not 
provide the local community with adequate information concerning the new programme, 
because the company was reluctant to transfer some forest authority to the communities 
(Maryudi & Krott, 2012a). Lacking a socialization stage regarding the implementation of 
the PHBM scheme, the forest communities face problems in following the bureaucratic 
procedures to gain formal access to the forestlands (Maryudi & Krott, 2012a).  
Many forms of social capital, such as social networks and trust, have become essential 
factors in diminishing problems in the application of PHBM. Djamhuri (2008) found 
bonding social capital, a strong connection within community members, may reduce 
transaction costs and prevent free-riding behaviours. In respect to bridging social capital, 
such as membership of local institutions, the LMDH that represents the forestry community 
may play several crucial roles in supporting communities’ involvement, promoting 
collective behaviour, distributing and negotiating profits, and mediating conflict between 
communities and Perhutani (Djamhuri, 2008; Lestari et al., 2015). Besides, the linking social 
capital that will be elaborated in results chapters, which refers to the relationship between 
the local community and NGO, it can also assist the community in gaining formal access to 
forest resources from Perhutani (Maryudi & Krott, 2012a). Trust has also been a pivotal 
element to encourage community participation in PHBM (Lestari et al., 2015). Witasari, 
Beilin, Batterbury, and Nettle (2006) propose that trust as the foundation of collective action 
in community forestry is established through the creation of socially adaptive and acceptable 
regulations, because such policies will assist in building trustworthy government and 
generate voluntary involvement in protecting forest land.  
2.4.3 Agroforestry practices of SDF communities in state forest areas in Java 
The notion of agroforestry is broadly known as a hybrid cultivating approach, through which 
the forestland users simultaneously grow timber trees and agricultural crops, and sometimes 
run cattle, on the same plot of lands (Hosier, 1989; Nair, 1985, 1993). Based on the structure 
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of ecological components, the agroforestry system emerges in many forms, including 
‘agrisilvicultural’ (mixed primary trees and crops, such as shrubs, vines, secondary trees), 
‘silvopastoral’ (integrated between pasture and trees), and ‘agrosilvopastoral’ (a 
combination of crops, pasture/animals and trees (Nair, 1985).  
Originally from the indigenous practice of forest community, agroforestry has become a 
government-driven and science-based project to form sustainable land-use management 
(Sanchez, 1999). Indigenous communities practised this mixed-cultivation approach, 
farming between woody trees and agricultural areas throughout the world (King, 1987) for 
the benefit of the family farm (Sanchez, 1995). For example, the ‘homegarden’ is an 
agroforestry practice carried out by many people in Asia and Africa (Gebrehiwot, Elbakidze, 
& Lidestav, 2018; Soemarwoto, 1987). The Taungya system was the first government-
driven agroforestry system that triggered the concept of land use practice that provided a 
more complete and culturally integrated approach to rural development (Raintree, 1986). 
Because of its feature in sustainable land use management, agroforestry gained world 
attention in the 1970s, when the International Council on Research in Agroforestry (ICRAF) 
was founded in Nairobi in 1977 (Nair, 1993). Subsequently, agroforestry has become an 
applied science that is now taught in many institutions worldwide (Sanchez, 1995). 
In Java, Perhutani offers various agroforestry methods, including Taungya or Tumpangsari 
(intercropping farming), multipurpose tree planting, and Pemanfaatan Lahan Di bawah 
Tegakan (PLDT/intercropping under planted trees) (Djajanti, 2006; Yokota et al., 2014). 
Although both Tumpangsari and PLDT use intercropping schemes as their agroforestry 
approach, the initial phases of these two methods differ. Tumpangsari mainly focuses on 
planting food or fodder crops and tree seedlings at the same time during the first two years 
of the reforestation period (Stoney & Bratamihardja, 1990). On the other hand, in the PLDT 
system, the forest communities start cultivating crops on the forest floors where primary 
trees have been previously planted, and the tree canopy is usually well established (Yokota 
et al., 2014).   
The previous section (2.4.1) explained the Tumpangsari system that had been practised since 
the Dutch colonial era and was developed by Perhutani during the implementation of social 
forestry approach (Peluso, 1992). To provide a longer period of community access to the 
forestlands, Perhutani initiated multipurpose tree planting practice that allows forest 
communities to plant fruit trees and harvest the fruits for the benefit of the farmers. In 
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contrast, the PLDT has become the most recent agroforestry approach implemented by 
Perhutani within the PHBM system (Mustofa, 2011). In the PLDT system, to gain optimum 
benefits from the PLDT scheme, farmers are recommended to use shade-tolerant crops and 
follow a seasonal planting calendar (Banowati & Prajanti, 2017; Yokota et al., 2014).  
Across the three agroforestry practices on Perhutani’s areas, the farmers prefer to grow food, 
medicinal and cash crops as primary commodities, and forage or fodder crops as secondary 
commodities (Nitis, 1999). The primary crops are more favourable for the communities 
because of their economic value (Banowati & Prajanti, 2017) – food crops (rice, potatoes, 
maize, peanuts, and cassava),  medicinal plants (galangal, ginger, turmeric), and cash crops  
(coffee and tobacco) (Banowati & Prajanti, 2017; Djajanti, 2006; Djamhuri, 2012; Fujiwara 
et al., 2012; Iskandar, Iskandar, Wibawa, & Partasasmita, 2017; Sopandi & Rule, 2000; 
Stoney & Bratamihardja, 1990; Yokota et al., 2014). In contrast, people perceive grass or 
forage trees as by-products or NTFPs gathered from agroforestry lands whenever 
opportunities to cultivate food or cash crops are unavailable during the maintenance period 
of timber trees (Yokota et al., 2014). For example, forest communities in Gunung Kidul –
Yogyakarta province deliberately grow various canopy-tolerant grasses and legumes, such 
as Elephant Grass (Pennisetum purpureum), Bunga Turi (Sesbania grandiflora), Lamtoro 
(Leucaena leucocephala) to utilize the forest floors when the teak plantations are being 
maintained (Djamhuri, 2008). 
Although collecting and growing fodder crops has been commonly perceived as a secondary 
farming activity on agroforestry lands, the dependency of SDF communities in Java on 
agroforestry-origin fodders is noticeable. For example, a study conducted by Widodo et al. 
(1994) in seven districts in East Java found that the SDF communities utilized agricultural 
wastes gained from agroforestry lands and plantation areas to feed their cattle. In Yogyakarta 
province, Sulastri and Maharjan (2002) noted the importance of fodder crops obtained from 
the forest areas of the National Park of Gunung Merapi for the development and 
sustainability of SDF farmer communities in Sleman regency. In Central Java, elephant or 
Napier grass cultivation on the forestlands of Tuntang watershed in Semarang Regency plays 
a pivotal role in preventing erosion and supplying fodder for dairy and goat farmers in the 
surrounding areas (Darmawati, Anwar, & Purbajanti, 2016). In West Java province, many 
SDF communities in Bandung and West Bandung regency depend on fodder crops and 
agricultural wastes gathered and planted from agroforestry areas (Gunawan et al., 1997). 
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Agroforestry land may supply 50-60 per cent of green fodder requirements of the SDF 
communities (Gunawan et al., 2004; Parikesit et al., 2005).  
The significant dependency of the SDF communities on agroforestry fodder is inseparable 
from the need of the communities to lower dairy production costs and increase revenue for 
their survival (Falvey, 1999). Asmara et al. (2017) found that complimentary forage, such 
as fodder harvested from agroforestry areas, could reduce cost production costs by up to 20 
per cent. Sembada et al. (2016) also found that agroforestry-based fodder can improve milk 
production and increase farmers’ revenue. Moreover, the availability of cheap grasses from 
forest areas is important to complement the scarcity of wild-growing and planted grass on 
private or agricultural lands (Alzahra, Purwanto, Syuaib, & Komatsuzaki, 2014). 
Although it is imperative, government attention to the development of fodder production 
through agroforestry practice is low. The government started to officially acknowledge 
fodder crop farming as an agroforestry practice on state forest areas through Government 
Regulation number 6 of 2007, around eight years after the community forestry programme 
was nationally promoted through Forestry Law number 41 of 1999. In the Regulation, forage 
cultivation has become an agroforestry practice that can be carried out within the protection 
forest areas. This legal framework is essential to provide legal protection for the community 
to formally utilize the forestlands for cultivating grasses or forage trees in the protection 
forest areas where most SDF communities in Java are located (Antriyandarti et al., 2013; 
Gayatri et al., 2011; Parikesit et al., 2005; Widodo et al., 1994). This protection was essential 
to prevent conflicts such as forest tenure issues among the grass farmers that often occurred 
on the uplands of forest regions (Hermawan & Kijima, 2009; Purnomo & Anand, 2014). In 
addition, the Regulation can also reinforce the power of local communities in becoming 
involved in managing protection forests, which provides not only economic benefits for the 
communities but also ecological benefits for forest sustainability (Kaskoyo, Mohammed, & 
Inoue, 2017). The application of cow manure as organic fertilizer to maintain grass farming 
can improve forest soil quality and reduce pollution (Taufiq & Padmi, 2016; Thomas, 2008). 
In the West Java area in particular, facilitating the SDF communities for carrying out grass 
farming on agroforestry land can support Perhutani in rehabilitating critical areas. For 
example, on the Citarum watershed in the Bandung district area, which has suffered from 
illegal logging and vegetable farming, implementing more sustainable agroforestry 
approaches to reducing soil erosion is imperative (Chaidar, Soekarno, Wiyono, & Nugroho, 
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2017). Along with multi-purpose tree planting, grass cultivation can improve the forest floor 
cover to reduce natural hazards, such as erosion and drought (Prasetyo et al., 2012).  
However, the development of grass farming on agroforestry lands in Java raises several 
issues. First, the availability of agroforestry lands in this province is limited. For instance, 
based on Perhutani’s data, of 675.8 thousand hectares of forest areas in West Java, around 
656 thousand hectares or 97.07 per cent has been distributed to village forest communities 
(Perum Perhutani, 2017). Various activities, such as coffee cultivation, medicinal crops, 
ornamental trees, and ecotourism are dominant agroforestry activities on the protection 
forest areas in this province (Iskandar et al., 2017; Okubo, Harashina, Muhamad, Abdoellah, 
& Takeuchi, 2010; Suprapto, 2014). The opportunity to acquire agroforestry land for 
cultivating grass arises in the areas where vegetable farming is prohibited, and grass 
cultivation is relevant for refurbishing the forest condition, because “people living closer to 
the remnant forest perceived more ecosystem services” (Muhamad, Okubo, Harashina, 
Gunawan, & Takeuchi, 2014, p. 197). 
Second, a problem comes from the canopy trees that may reduce forage productivity. For 
example, about 43 thousand hectares of 43.91 thousand hectare protection areas in Kesatuan 
Pemangku Hutan (KPH/Forest Management Unit) Bandung Selatan are planted with pine, 
and native trees aged more than ten years (Perum Pehutani, 2020a). Djamhuri (2008) and 
Yokota et al. (2014) found that thick canopy trees negatively impact on fodder crops 
production. The planted fodder crops could be harvested until the teak trees became 
approximately ten years old (Djamhuri, 2008). Third, two distinct seasons, the dry and the 
wet, could also affect fodder production. Banowati and Prajanti (2017) found that the 
intercropping planting on agroforestry areas during the dry season tends to decrease because 
of limited water availability. The fourth is related to free-rider issues. Free-riders are forest 
users who enjoy benefits from forest management activities, but do not make contributions 
in developing and maintaining the resources (Dietz et al., 2002). Grass theft is a free-riding 
activity that could hamper farmers from becoming involved in agroforestry practice 
(Maryudi & Krott, 2012a). The communities often collectively conduct forest patrols with 
LMDH board members to secure their trees and forest areas (Djamhuri, 2012). Also, the 
forest users establish local norms to ascertain that planted grass on agroforestry lands is 
private property (Djamhuri, 2008). 
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In summary, this section has explained the context of forest-dependent communities in Java, 
in particular the SDF communities, in acquiring access to forest resources, such as 
agroforestry lands. Historically, the state-centralized forest management adopted by the 
Indonesian government resembles the Dutch approach during the colonial period. Through 
the limitation of communities’ right to utilize forest resources, the CBFM and agroforestry 
have emerged as one package of forestry policy through which communities could gain 
benefits from the forestlands. However, the ability of the communities in gaining the benefits 
depends not only on the availability of access but also the capability of the communities to 
overcome the CBFM-related issues.  
2.5 Conclusion 
This chapter has discussed the context of the study, spanning the features of Indonesia, the 
development of Indonesian dairy farming, and the relationship between forest management 
adopted by the Indonesian government and communities through the provision of access to 
SDF communities for utilizing state-forest resources, including agroforestry lands. That 
information is essential not only to explain the specific terms or circumstances affecting the 
study area but also the background and rationale of the research. 
Before the emergence of the Dutch colonial state, the Indonesian archipelagos consisted of 
many kingdoms which relied on agrarian or agricultural cultivation and products, especially 
spices and rice, in supporting their international trade. Dutch influence had an enormous 
impact through the alteration of social, politic and economic landscapes of this country. In 
particular, in the agricultural and forest management system, many Dutch practices were 
adopted to fuel the development of Indonesia following independence. Dairy farming, which 
was historically and culturally absent in the traditional agricultural system, was adopted by 
the Indonesian government as a rural development project in Java. In contrast, the rural 
communities have been constrained in accessing the forest resources through the 
centralized-state forest management approach. Having limited access to lands, this 
contradictory situation has indirectly impeded the development of the smallholders, because 
their access to forestlands for collecting and growing fodder crops is essential for retaining 
their farms. 
The emergence of the CBFM initiative within the forest management system in Indonesia 
has given the SDF communities in Java the opportunity to access forest resources managed 
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by the state forest company Perhutani. Through profit-sharing, Perhutani and the SDF 
communities collaborate to utilize forestlands for cultivating grass through the agroforestry 
approach. However, factors, such as limited agroforestry lands, the conflict of interest 
between the company and the communities, the limited economic resources possessed by 
the communities, and environmental factors (forest conditions and seasons), have had 
impacts on the success of the agroforestry system in supporting the sustainability of SDF 
communities in Java. The agroforestry practices carried out by the SDF communities do not 
receive attention from the government. As the results chapters will show, the communities 
rely on their social capital, such as connections with Perhutani, bonding within their 
communities, relationships with local institutions, and the social system to overcome the 
problems in accessing the agroforestry lands, through the CBFM system.  
In the next chapter, a literature review of the relationship between social capital, community 
resilience and theories of access to resources is presented. The discussion provides the 
theoretical framework to analyse the role of social capital in assisting smallholders to access 
the forest resources they need to support community resilience.  
CHAPTER 3. THEORETICAL FRAMEWORK 
3.1 Introduction 
Chapter 2 has explained the context of this study and elucidated the challenges and 
opportunities that are a key matter to the survival of smallholder dairy farmer (SDF) 
communities in Indonesia. Living and farming with limited capital endowments, most of the 
smallholders earn only subsistence incomes, mainly from sales of their farm products 
(Devendra & Chantalakhana, 2002). Despite their significant roles in delivering sustainable 
development goal outcomes, including social, economic, environmental and governance 
aspects (Terlau et al., 2019), the SDF communities often struggle to sustain their farms. 
Government subsidies, technological assistance, community empowerment, market 
channelling, and institutional reinforcement have been perceived as robust instruments for 
developing the communities (Young et al., 1990). However, in line with fading government-
supports, low levels of land acquisition have made it difficult for the smallholders to retain 
their low-cost fodder supply for dairy cows. Wild-growing grasses and forages taken from 
the commons, and agricultural residues, are getting scarce, due to land conversion and 
seasonal variability (Devendra, 2000).  
As the majority of the Indonesian SDF communities are situated in mountainous regions 
surrounded by forest areas, agroforestry practices have become a promising solution to 
overcome many of these issues (Alzahra et al., 2016). Through the community-based forest 
management (CBFM) programme, the communities have opportunities to collect and 
cultivate fodder crops on state-owned agroforestry lands. However, due to several factors, 
such as legal frameworks, limited availability of the land, and social system within the 
communities, the SDF communities often find it challenging to actually access these 
agroforestry lands. Despite low levels of financial capital, this thesis examines how social 
capital can act as potential factor through which smallholders farmers could access various 
forms of capital, including agroforestry lands and how this social capital also potentially 
enacts enduring access leading to greater community resilience.  
This chapter reviews the major elements of the scholarly literature on social capital as it 
relates to the challenge of smallholder communities accessing agroforestry lands. The 
review seeks to understand and characterise social capital in its relationship to community 
resilience and to community access to resources. To undertake this review, Bebbington and 
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Perreault (1999) provide a useful starting framework. They argue that various forms of social 
capital are essential for assisting individuals or communities to access resources for 
developing their sustainability. Figure 3-1 depicts this relationship between social capital, 
access to resources and sustainability. This chapter adopts this framework to structure the 
literature reviewed in this chapter, thus reflecting the wider conceptual framework employed 
for this study. 
 
Figure 3-1. Relationship between social capital, access to resources and sustainability 
(Generated from Bebbington & Perreault, 1999) 
This chapter is accordingly divided into three parts. The first part reviews the theory of social 
capital, including the development, agglomeration, and quantifying of social capital. This 
section also provides a discussion about the relationship among various dimension of social 
capital within collective action theory. The second section provides a literature review 
regarding the concept of community resilience.  Within this section, I explain how the 
community resilience approach has become a fundamental framework for understanding the 
sustainability of SDF communities. This section also presents three basic indicators 
delineating community resilience. The third part discusses theoretical insights into 
community access to resources. This section also includes a discussion of the theory of 
access (Ribot & Peluso, 2003) which has become an underpinning concept for this thesis in 
analysing the role of social capital to support the community in accessing environmental 
resources. This section also reviews prior research into the role of social capital in forest 
governance. I close this chapter with the elaboration of the analytical framework then 
employed to structure this rest of the enquiry in this thesis.  
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3.2 The theory of social capital: definition, agglomeration and 
dimensions of social capital  
3.2.1 Definitions of social capital 
The idea of social capital was identified in the 1920s and developed since the 1950s (Putnam, 
1995), and recently triggered a significant number of social science publications in the 
beginning of 21st century (Bhuiyan & Evers, 2005). Despite some vagueness in terms of 
definition (Durlauf, 2002), basic principles of social capital proposed by Coleman (1988) 
have been used by other scholars to develop broad approaches to the theory of social capital 
(Fukuyama, 1995a; Halpern, 2005).     
In respect of a broad definition of social capital, Adler and Kwon (2000) argue that there are 
two groups of definitions of social capital. The first group focuses on social capital as a 
feature of the internal linkage that characterizes the institutional structures and social 
formations of collective actors (i.e. groups, organizations, communities, regions, nations, 
etc., as distinct from individual actors). A seminal work provided by Putnam (1993) 
investigating the impact of horizontal civic associations to performance outcomes of 20 local 
governments in Italy, concluded that relationships, trust, and cooperation were central 
elements of the ability of the regional authorities to develop economic welfare. In this usage, 
Putnam (1993) defines social capital as “a feature of social organization, such as trust, 
norms, networks, that can improve the efficiency of society by facilitating coordinated 
action” (Putnam, 1993, p. 167). In line with this definition, Fukuyama (1995a, p. 2) asserts 
that social capital is “the component of human capital that allows members of a given society 
to trust one another and cooperate in the formation of new groups and associations”. He 
believes that a high level of trust in a society may be very influential in the ongoing 
successful development of a country  (Fukuyama, 1995a, 1995b). 
The second group focuses primarily on social capital as particular kinds of social resources 
facilitating action by a focal actor who is connected with other actors. This common 
approach is popular among sociologists who suggest that membership in a social network 
can facilitate individual and collective action, particularly via direct and indirect links to 
other actors within a social network (Adler & Kwon, 2000). The definitions provided by 
Bourdieu (1986), Coleman (1988), and Portes (1998) are examples of this group (Adler & 
Kwon, 2000). Bourdieu (1986) discusses that social capital is one type of fundamental 
capital acquired through social relationships. He states that “social capital is the aggregate 
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of the actual or potential resources which are linked to possession of a durable network of 
more or less institutionalized relationships of mutual acquaintance and recognition— or in 
other words, to membership in a group” (Bourdieu, 2002, p. 281). Coleman clearly defined 
social capital as part of human capital which provides social circumstances for people to 
trust each other and to have a relationship with a group or association (Coleman, 1988). This 
work points out that community linkages provide important benefits for both individuals and 
the community at the same time (Portes, 2000). From this perspective, social capital can be 
defined as “the ability of actors to secure benefits by virtue of membership in a social 
network or social institution” (Portes, 1998, p. 5). 
In order to provide an initial operational definition of social capital in this study - following 
Portes (1998) - I argue that Bourdieu (2002) provides a fundamental definition of social 
capital as the social relationship from which an individual could access other forms of 
capital. However, Portes (1998, pp. 4-5) asserts that “Bourdieu’s definition makes clear that 
social capital is decomposable into two elements: first, the social relationship itself that 
allows individuals to claim access to resources possessed by their associates, and second, 
the amount and quality of those resources”.  
The capability of social capital in enhancing productivity works differently compared to 
physical capital or human capital. Social capital works simultaneously in the form of 
economic and non-economic power (Bourdieu, 1985), and private and public good 
(Coleman, 1988). At the micro level, such as individuals and households, networking and 
trust are able to reduce unemployment and provide opportunities to earn income and at the 
macro level they can improve productivity and initiate economic growth (Halpern, 2005). 
These have been argued to be the source of economic power for some countries that are 
characterised by high-trust societies such as Japan, America and Germany (Fukuyama, 
1995a). The importance of people’s trust and connectivity at different levels of societies has 
been shown to be a useful indicator of national social capital (Putnam, 1995). 
The relational position of social capital, proposed by Bourdieu (1986), is applicable in 
analyzing common resource management through the establishment of the social, cultural 
and symbolic forms of capital (Ballet, Sirven, & Requiers-Desjardins, 2007). For instance, 
as an economic influence, the ability of social capital owned by an individual to access 
economic power is shown in personal economic access determinations, such as subsidized 
loans, investment tips, and protected markets (Portes, 1998). On the other hand, from a 
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sociological point of view, social capital is seen as resources facilitating many kinds of 
action, not just economic, for focal actors (Ballet et al., 2007). 
Rudd (2000) offers in a social capital framework to analyse the use of social capital in 
collective behaviours for sustainability. He asserts that the framework is useful to explore 
“the effects of institutional structure on sustainability and to articulate the links between 
social interaction, collective action and social vision” (Rudd, 2000, p. 132). However, the 
shared benefits of social capital performed by individuals in a community have shown social 
capital as contributing to public goods with a variety of potential outcomes (Coleman, 1988; 
Putnam, 1995). This points towards the potential for negative consequences of strong social 
capital in collective action for sustainability (Ballet et al., 2007). They suggest that to build 
and maintain social capital, people need to invest in those relationships, and powerful social 
capital can provoke improper acts and high tension in a multicultural society that leads to 
negative consequences such as environmental degradation in some areas (Ballet et al., 2007). 
Accordingly, this thesis argument recognises the need to understand social capital in context 
to understand its relationships to sustainability rather than automatically assuming good 
outcomes from strong social capital. 
3.2.2 Agglomeration and dimensions of social capital  
Uphoff (2000) distinguishes two kinds of social capital: structural social capital and 
cognitive social capital (Table 3-1). The former encompasses various forms of social 
organisation, such as roles, rules, precedents and procedures, and social networks. The latter 
derives from mental processes, reinforced by culture and ideology, especially norms, value, 
attitudes, and beliefs. Structural social capital assets are extrinsic and more obvious than 
cognitive ones (Lee et al., 2017; Uphoff, 2000). Moreover, the structural forms of social 
capital are relatively external and objectified, while cognitive types are more internal and 
subjective (Uphoff & Wijayaratna, 2000). Although Uphoff (2000) divides social capital 
into these two dimensions, they are clearly related. He identifies “while it is possible in the 
abstract to have structural forms of social capital without cognitive ones, and vice versa, in 
practice, it is unlikely and difficult for either to persist without the other” (Uphoff, 2000, p. 
218). The argument in this thesis will follow this heuristic distinction between structural 
and cognitive social capital. In the following section, this thesis will explore four dimensions 
of structural and cognitive social capital, including social networks, rules or institutions, 
trust, and social norms.  
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Table 3-1. Complementary categories of social capital (Source: Uphoff, 2000) 
 Structural Cognitive 
Sources and 
manifestations 
Roles and rules, Networks and 
other interpersonal 
relationships, Procedure and 
precedents 
Norms, values, attitudes, 
beliefs 
Domain Social organization Civic culture 
Dynamic factors Horizontal linkages, Vertical 
linkages  




The expectation that leads to cooperative behaviour, which 
produces mutual benefits 
3.2.2.1 Social networks 
Social networks are well-defined patterns of social ties between groups or actors (Koput, 
2010) which appear in any society characterized by formal or informal networks of 
interpersonal communication and transaction (Putnam, 1993). The interpersonal 
communication varies with the amount of time, emotional intensity, and the intimacy of 
connection. On the other hand, interpersonal exchange refers to reciprocal services which 
define the strength of the social ties in a network (Granovetter, 1983).  
Different types of social networks can be found in many forms, particularly horizontal and 
vertical networks (Putnam, 1993). He explains that horizontal networks are a type of social 
relationships based on equal status and power, such as neighbourhood relations, choral 
societies, sports clubs and community-based institutions (Putnam, 1993). Conversely, 
vertical networks are associated with a social connection among actors based on different or 
asymmetric hierarchy and dependence (Putnam, 1993) 
Based on this structure, social networks are formed in bonding, bridging and linking social 
capital (Gittell & Videl, 1998; Woolcock, 1998; Woolcock & Narayan, 2000; Woolcock & 
Sweetser, 2002). Putnam (1995) posits that bonding social capital is the type of civic 
engagement between individuals who know each other or are generally socially and 
culturally similar to each other. On the other hand, bridging social capital refers to the 
relationship between individuals who do not know each other or have dissimilarities of 
culture, values or politics (Gittell & Videl, 1998). In his book Bowling Alone, Putnam (2000, 
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p. 22) defines bridging social capital as “outward looking and encompass[es] people across 
diverse social cleavages”, while bonding social capital refers to an “inward-looking 
[network that] tend to reinforce exclusive identities and homogeneous groups”. The bonding 
and bridging social capital have a close connection with ideas of “strong ties” and “weak 
ties “ in a social relationship (Granovetter, 1983). The term ‘linking social capital’ is defined 
by Woolcock (1998) as an alliance formed by communities with economic, political and 
social institutions through specific empowered actors or gatekeepers who facilitate vertical 
networks. 
3.2.2.1.1 Bonding social capital 
People who know each other well and have similar backgrounds construct strong linkages 
that constitute bonding social capital (Sabatini, 2009b). Bonding among actors may occur 
within a local group based on shared demographic characteristics, such as family, kinship, 
neighbourhood (Adhikari, 2008; Gittell & Videl, 1998), or similar social and cultural 
objectives (Pretty, 2003; Pretty & Smith, 2003). Moreover, the notion of ‘closure’ — “a 
sufficient condition for the emergence of effective norms is an action that imposes external 
effects on others” is proposed by Coleman (1988, p. 105), which may refer to the 
establishment of this kind of horizontal relationship through a shared common norm in 
relationships (Sørensen, 2016). Bonding social capital constructs relations of trust and 
cooperation between actors that share a particular social identity within a network (Szreter 
& Woolcock, 2004). For example, rotating credit associations practised commonly by 
people in neighbourhoods in South East Asia exhibit mutual trust and a spirit of cooperation 
(Coleman, 1988; Putnam, 1993). Coleman (1988) found various benefits of rotating credit 
practices, namely: increasing the potential cost to a defector in any individual transaction; 
fostering strong norms of reciprocity; facilitating communication and improving the flow of 
information of individuals’ trustworthiness; and transforming past success to future 
collaboration by providing a template for culturally-defined future cooperation. 
Bonding social capital also allows members to share knowledge, financial risk, and market 
information, and reinforces reciprocity in a time of crisis (Adger, 2003). For instance, a 
study of the indigenous community in the Kalahan Forest Reserve in the Philippines has 
shown the effectiveness of bonding capital based on tribal unity in protecting their land from 




Regardless of the positive values of bonding social capital, such capital may have negative 
impacts on collaborative activities. First, dense connections are fundamentally inefficient 
since they gain mainly redundant information and are less interactive for actors to join a 
collective action because of low-resource incentives (Scholz, Berardo, & Kile, 2008). 
Second, strong solidarity within group members may create embeddedness that impedes the 
flow of information or new ideas into the group (Adler & Kwon, 2000). Third, a relationship 
with a strong norm, such as the consequences of sharing resources among extended family 
members, may create free riders (Portes, 1998). Free riders may reduce the motivations for 
entrepreneurial actions and impede capital accumulation (Adler & Kwon, 2000).  
3.2.2.1.2 Bridging social capital  
Unlike bonding social capital constructed by people with similar backgrounds, bridging 
social capital is shaped by the dissimilarity of individuals’ backgrounds (Sabatini, 2009a, 
2009b). These kinds of horizontal relations could be formed in formal or informal 
relationships (Agger & Jensen, 2015), such as civil rights movements or community-based 
religious organizations (Putnam, 2000). Different social groups at similar scales of interest 
and resources are linked by bridging social capital (Barnes-Mauthe, Gray, Arita, Lynham, 
& Leung, 2015). For instance, the case of Ecomuseum Kristianstads Vattenrike (EKV) in 
Southern Sweden provided an example of bridging social capital constructed by 
collaboration between diverse groups of local stakeholders or actors at many organisational 
levels (Hahn, Olsson, Folke, & Johansson, 2006). 
Despite the weak ties characterized by bridging social capital, Putnam (2000) argues that 
bridging provides significant benefits in social relationships in many ways. First, bridging 
creates better access to assets and information beyond a closed linkage. For instance, 
bridging social capital supports individuals in diffusing a challenging innovation 
(Granovetter, 1973). The benefits obtained from weak ties are known as ‘structural holes’ 
which refers to the flow of information and opportunities between actors with less repetitive 
interaction (Burt, 2000). Second, bridging social capital enhances a broader identity and 
reciprocity. For example, in Indonesia, people who involve themselves in community 
activities have greater access to credit opportunities through a social spillover mechanism 
(Grootaert, 1999; Okten & Osili, 2004). Third, bridging is essential for generating collective 
efforts because of its capability of accessing several external resources and assisting actors 
in initiating and supporting action (Bodin & Crona, 2008).  
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Besides these benefits, bridging social capital generated by actors with different 
backgrounds also has the potential to cause some difficulties. Agger and Jensen (2015) 
contend that bridging social capital connecting various stakeholders can create a conflict of 
interest among them. They found the negative aspects of bridging social capital, including 
‘stalemate and risk of group conflict’, and ‘gossip and hostility’ (Agger & Jensen, 2015, p. 
2051). 
3.2.2.1.3 Linking social capital 
Of the two different kinds of horizontal connectedness, bonding and bridging social capital, 
the vertical relationship often emerges in the form of linking social capital. Linking social 
capital corresponds to a link between individuals, groups or communities with those who 
have new knowledge, larger stores of financial capital, and political power or connections 
(Ahn & Ostrom, 2002). Putnam (1993) contested that both horizontal and vertical 
relationships are mixed in real life. Ostrom and Ahn (2009) pointed out the important role 
of this combination in overcoming dilemmas in collective action. They suggest that 
communities who can construct linking social capital either through access to key 
individuals and gatekeepers, or through placing their own members in key nodes in wider 
networks, are more likely to be able to solve larger problems than those who have only close 
networks or a loose connection to the outside world. 
The weak ties created by linking social capital may generate some negative consequences. 
For instance, actors who hold authority may enforce formal sanctions and dominate the 
project of community actions (Agger & Jensen, 2015). These consequences can undermine 
the foundation of social cooperation, such as impeding the problem-solving process in 
collective action (Ostrom & Ahn, 2009) and restraining people with unfair social 
arrangements (Pretty, 2003). 
3.2.2.2 Rules or institutions 
Ostrom and Ahn (2009, p. 28) define an institution as “prescriptions that specify what 
actions (or outcomes) are required, prohibited or permitted, the sanctions authorized if the 
rules are not followed”. In A Grammar of Institutions, Crawford and Ostrom (2013) propose 
some definitions of institutions based on three different approaches, namely, the institution-
as-equilibria approach, the institution-as-norms approach and the institution-as-rule 
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approach. The first approach focuses on a stable relationship that emerges from continuous 
and mutual reciprocity. This approach assumes that actors tend to perform simultaneous 
actions, as the responses of interaction among them to set equilibria of expected outcomes 
in social life.  From this approach, (Crawford & Ostrom, 2013) conclude that the institution 
defines ‘stable patterns of behaviours’. The ‘norm approach’ refers to the idea that patterns 
of people’s interactions are based on shared cultural and social views among a group of 
individuals towards their behaviours within specific circumstances. The third, the ‘rules 
approach’, emerges from the assumption that sanctions are needed to punish inconsistent 
actions performed by actors who violate their social arrangements. These standard rules, 
norms, and sanctions are known as ‘the rules of the game’ that people use to ensure that 
group interest is complementary with individual attention (Pretty, 2003). A study conducted 
by Pretty and Smith (2003) shows that formal groups established by a strong relationship of 
trust may create their own institution, with its rules, norms, and sanctions. As the product of 
human efforts, rules can be used to establish order, generate perceived social outcomes and 
enhance individuals’ welfare (Ostrom & Ahn, 2009). 
As a form of social capital, Ostrom and Ahn (2009) distinguish two types of institutions, 
namely, those with formal and informal rules. Formal rules include written laws, 
administrative regulations, court decisions and others that are formally written and imposed 
by public authority. Formal institutions are found as social capital at the macro level which 
relates to institutional structures, such as government, the rule of law, and civil and political 
liberties (Grootaert, 1999). Informal rules refer to ‘working rules’ or ‘rules-in use’, which 
Ostrom (2003a) defines as simply a set of rules actually used by a set of individuals to 
organize repetitive actions that produce outcomes effectively. Unlike the formal rules that 
are set by authorities at the macro level, working rules are established by individuals or 
households at the micro-level and the community at the middle level (Grootaert, 1999). Both 
types of institutions may act simultaneously in governing social life. For instance, formal 
rules frequently become a source of working rules, and informal rules fill gaps not covered 
by formal laws (Ostrom & Ahn, 2009).  
Formal institutions or rules entail positive and negative consequences in direct and indirect 
ways (Adler & Kwon, 2000). They mention that formal institutions positively influence 
other social capital elements. First, the formal rules can shape network structure and the 
content of non-voluntary social linkages. With this capacity, formal institutions can support 
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and facilitate sustainable social cooperation (Ostrom & Ahn, 2009). Second, formal 
institutions influence norms and beliefs, in which the formal rules become a source of 
informal institutions such as ‘working rules’ (Ostrom & Ahn, 2009). For instance, the civil 
right movements in America has shown that civil rights legislation contributed to changing 
racist norms and beliefs (Adler & Kwon, 2000). Third, formal rules fairly enforced by a 
legitimate and responsive government can play a direct role in establishing social capital in 
a community (Adler & Kwon, 2000). In contrast, formal institutions may have negative 
consequences on social capital. Formal institutions can undermine the foundation of social 
cooperation (Ostrom & Ahn, 2009) and set up people with unfair agreements (Pretty, 2003). 
The informal institutions or ‘working rules’ are created as shared individuals’ 
understandings of undertaking actions and setting community outcomes (Ostrom, 2003a). 
She argues that working rules play a role in various elements of decision-making in 
community projects, such as selecting qualified actors, establishing procedures to be 
followed, and determining costs and benefits. However, these operating rules have 
limitations in some respects. Ostrom and Ahn (2009) argued that to implement informal 
institutions requires trust and other investments, such as sanctions, and to apply or adjust 
penalties can induce conflict rather than social cooperation.  
3.2.2.3 Trust 
In their “theory of collective action”, Ostrom and Ahn (2009) argue that trust is the core link 
in collective action, and its success depends on how the various forms of social capital 
enhance trust among actors. They contend that trust is generated when individuals are 
trustworthy, are linked to each other and are within institutions which reward honest 
behaviour. 
The different perspectives among psychology and sociology scholars have generated a broad 
debate in defining trust in organizational settings (Kramer, 1999). However, the agreement 
beyond the debates has concluded that trust is ‘fundamentally a psychological state’ which 
is highly correlated with cognitive processes and orientations (Adler & Kwon, 2000; 
Kramer, 1999). Cognitively, trust is one response to perceived vulnerability and risk that 
comes from individuals or actors in an organisation (Kramer, 1999). Here, trust is explained 
as “the willingness of the party to be vulnerable to the actions of another party based on the 
expectation that the other will perform a particular action important to the trustor, 
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irrespective of the ability to monitor or control that other party” (Mayer, Davis, & 
Schoorman, 1995, p. 712). In this way, trust or its synonyms have been identified as a main 
component of social capital (Newton, 2001).  
There are various perspectives regarding trust as social capital proposed by scholars. For 
example, Adler and Kwon (2002) argued that networks, norms, beliefs and trust are 
reciprocally reinforcing and positively correlating. The importance of trust as social capital 
within a community has also been identified as a factor in economic productivity. An 
economic analysis might conceptualise social capital such as trust and trustworthiness as the 
input alongside physical capital and human capital, and productive activity (Coleman, 
1988).  
Trust can be generated at a different level of a social system, including individual, 
community and nation. At the individual level, trust is commonly produced through strong 
social relationships in a community (Aldrich & Meyer, 2015; Coleman, 1988). Trust also 
grows as the accumulation of frequent interaction between individuals by convincing each 
other that they are trustworthy (Brondizio, Ostrom, & Young, 2009). The purpose of 
building trust at the individual level is not only to avoid adherence to one viewpoint but also 
to identify common interest among individuals (Hahn et al., 2006). Trust at the community 
level may be generated by social interaction and social networks enabling individuals to 
work in cooperation (Brondizio et al., 2009). At the national level, the degree of trust which 
is embedded in national culture may influence economic development by reducing 
transaction costs and improving market efficiency (Fukuyama, 1995b), bridging 
sociological and economic perspectives, and delivering worthwhile explanations of 
economic development (Woolcock & Narayan, 2000). 
Numerous scholars have identified many different types of trust. For example, Pretty (2003) 
mentions two kinds of trust, namely, the trust possessed by persons whom we are familiar 
with and the trust we have in those we are not familiar with – similar to the distinction 
between bonding and bridging social capital. These two types of trust play a role in 
establishing networks as shown by formal or informal relationships (Hunecke, Engler, Jara-
Rojas, & Poortvliet, 2017). Together with human capital, the trust of family members, 
friends and colleagues can build informal networks that are much stronger than formal 
networks (Hunecke et al., 2017). Ostrom (1998) argues that the degree of reciprocity, 
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reputation and trust, are positively reinforcing, which indicates that a decrease in any one of 
these elements may lead to a descending spiral of progressively lower levels of cooperation.  
3.2.2.4 Norm of reciprocity, cohesiveness, and solidarity  
Falk and Fischbacher (2006, p. 294) define reciprocity as “the behavioural response to 
perceived kindness and unkindness”. In its universal form, the norm of reciprocity is built 
on two interrelated principles: “people should help those who help them” and “people should 
not injure those who help them” (Gouldner, 1960, p. 171). Both concepts illustrate the 
reciprocity with which people treat one another in a mutually responsive manner 
(Eisenberger, Armeli, Rexwinkel, Lynch, & Rhoades, 2001). Ostrom (2003b) argue that 
reciprocity may appear as patterns of individual responses to others’ actions. She noted that 
people tend to reply to the positive actors of others with a positive response and to negative 
actions with negative responses. 
Reciprocity is not inherited but rather learnt in various ways. People attain this norm within 
a broad cultural background and across different types of situations (Ostrom, 2003b). Falk 
and Fischbacher (2006) identify that people tend to evaluate kindness of action not only by 
its consequences but also by its underlying institutional configuration. Laboratory findings 
using game experiments, such as the dictator game and investment game, have shown that 
reciprocity is generated by reputation, expectation, trusting behaviour and positive responses 
(Coleman, 1988; Ostrom, 2003b).  
The norm of reciprocity, as one element of social capital in a modern economy, lowers 
transaction costs and facilitates cooperation (Portes, 1998; Putnam, 1993). Putnam (1993)      
identifies two kinds of reciprocity: ‘balanced reciprocity’ and ‘generalised reciprocity’. The 
former refers to a simultaneous exchange of items of equivalent value, while the latter refers 
to a continuing relationship of exchange that is at any given time unrequited or unbalanced, 
but that involves mutual expectations that a benefit granted now should be repaid in the 
future. (Putnam, 1995) argues that generalised reciprocity is a highly productive element of 
social capital, whereby a community following this norm can efficiently restrict free riders 
and resolve the problem of collective action. In game-theoretic terms, various actors situated 
in incomplete information perform reciprocity as a general pattern of interaction among 
individuals as an efficient equilibrium of repeated social dilemma games (Ostrom & Ahn, 
2009).  On the other hand, Portes (1998) identifies that reciprocity differs from economic 
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exchanges in two ways. First, the obligation may be repaid or returned in a different form of 
‘currency’ than was originally invested, or it may be intangible such as granting agreement 
and allegiance. Second, there is no specific time to repay the obligation. 
Like the norm of reciprocity, social cohesiveness is another social norm established through 
strong bonding of a community (Bodin & Crona, 2008, 2009). People relying on closure 
relationships and interdependence with frequent interaction have opportunities to build 
cohesiveness. Gittell and Videl (1998) assert that cohesiveness refers to the extent to which 
people work together as a cohesive group. Within this definition, the term “cohesiveness”, 
in line with the notion of “togetherness”, could be measured by “how well people get along” 
and “togetherness of people” (Narayan & Cassidy, 2001, p. 67). McMillan and Chavis 
(1986) argue that group cohesiveness may influence a member in the community and 
influence the community towards a member in undertaking mutual collaboration within a 
community. For example, Magno (2001) found that strong social cohesiveness allowed 
forest-dependent communities in the Philippines to be better prepared in mobilizing people 
for undertaking forest protection compared to communities with low cohesiveness.  In 
addition, Crowe (2007) argues that a certain level of cohesiveness among a community could 
decrease the risk of failure in cooperation among community organizations.  
As a form of social capital, the degree of cohesiveness in a community can increase and 
decrease: conflict in a community could undermine its degree of social cohesion (Delgado-
Serrano et al., 2018; Hasbullah, Asmani, & Yazid, 2016). Civic conflict could trigger a social 
riot, which may consequently reduce the social cohesiveness of a community (Hasbullah et 
al., 2016). Beyond social disputes, money-oriented collective actions could spoil the level 
of community cohesiveness. For example, the spirit of gotong royong (working together) in 
Indonesian communities has been eroded by the materialistic and individualist nature which 
monetary exchanges introduce into society (Simarmata, Yuniarti, Riyono, & Patria, 2019). 
For instance, a study of community forestry performance of a community in Lampung, 
Indonesia, conducted by Witasari et al. (2006) found that projects which involve money 
might constrain the positive outcomes, since financial pressures become a limitation to 
nurturing social cohesiveness within communities. 
On the other hand, for strong bonding among community members, trust has been found to 
be essential for fostering community cohesiveness (Kadetz, 2018). He also found that 
religion-related activities, such as social interaction in a church, could increase the degree 
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of civic cohesiveness. His study of a group of Catholic North Vietnamese refugees in New 
Orleans East, America found that “Cohesiveness was fostered by the insularity of a 
community whose central engagement with one church helped to reinforce community 
identity” (Kadetz, 2018, p. 296). In line with this, a study in Nepal found that having a 
common religion impacted positively on the high level of social cohesiveness, because it 
triggered a high degree of value in sharing assistance and preventing social conflict (Mishra 
et al., 2017). 
The degree of cohesiveness could be fostered by the presence of solidarity among 
community members. Solidarity refers to “the ability to bring groups of people together with 
connectedness” (King, 2004, p. 477). Solidarity may also relate to “a common identity and 
set of shared norms and values” which has become the glue of togetherness of a community 
(Bradshaw, 2008, p. 9). Bourdieu (2002) argues that solidarity has become the foundation 
of collaboration in a group, from which the community could gain benefits, such as allowing 
them to access resources (Portes, 1998). However, solidarity also holds various risks that 
could hamper the community from gaining benefits from mutual collaboration. King (2004) 
mentions that solidarity could induce several risks, such as ‘free-rider behaviour’, 
‘overpowering’, and ‘redundant information’. For example, Cox (2007) mentions that the 
negative impact of strong solidarity could emerge in the form of racism, gangs, self-interest 
groups, and those who defuse or downplay necessary arguments.  
3.2.3 Interconnections between structural and cognitive social capital 
Uphoff (2000) asserts that in real social life, both structural and cognitive social capital are 
interconnected, especially in performing collective behaviours in a community. The 
structural social capital could facilitate collective action. On the other hand, the cognitive 
social capital makes the cooperation more likely (Uphoff, 2000). In this sense, collective 
action can be defined as “voluntary action taken by a group to achieve common interest” 
(Meinzen-Dick & Di Gregorio, 2004, p. 1). It requires contributions from more than one 
actor to achieve a common goal (Ostrom, 2004) and covers formal and informal institutions 
or governance (Meinzen-Dick, Di Gregorio, & McCarthy, 2004). According to Stallman 
(2011), collective action or management refers to activities which involve groups of people 
or communities who collectively manage “community-owned properties” or cooperatively 
manage “individually-owned properties”.  
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Ostrom and Ahn (2009) link all dimensions of social capital as influencing the collective 
behaviour of a community. Figure 3-2 depicts this configuration. This framework is derived 
from the theory of rational choice and collective action proposed by (Ostrom, 1998), which 
establishes the variables of trust, reputation, and reciprocity as the basis of determining the 
level of cooperation in collective action. In addition, Ostrom (1998) also assumes that both 
cognitive and structural social capital play a role in reinforcing trust. This assumption 
parallels that of Torsvik (2000), who argues that trust refers to certain behavioural 
dispositions that eliminate behavioural risk and which influence the success of any model 
of collective action. The forms of social capital included in the model are trustworthiness, 
networks and institutions which directly impact trust as the core of collective action.  
 
Figure 3-2. The theory of collective action by Ostrom (Adopted from Ahn & Ostrom, 2002) 
As trust is the core link in collective action, its success depends on how the various forms 
of social capital enhance trust among actors (Ostrom & Ahn, 2009). They contend that trust 
is generated when individuals are trustworthy, are linked to each other and are within 
institutions which reward honest behaviour. Trustworthiness will increase the probability of 
an actor gaining opportunities rather than being exposed to vulnerability as the consequence 
of placing trust within a collective action (Kramer, Brewer, & Hanna, 1996; Ostrom, 2003b). 
The social network may increase trust in various forms: bonding social capital increases 
trust through constant interaction and transmitting information across the network, and 
bridging social capital. On the other hand, institutional rules also create incentives for parties 
to a transaction to be trustworthy by establishing a reward and punishment mechanism and 
providing information, technical advice, and alternative conflict resolution mechanisms.  
Trust as one element in social capital plays important roles in relationships (Kramer, 1999). 
First, trust influences the effectiveness of collaborative action among actors (Kramer & 
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Tyler, 1996). This is related to the ability of trust as a ‘lubricant’ in collaboration to reduce 
transaction costs (Coleman, 1986; Fukuyama, 1995a; Pretty & Smith, 2003; Putnam, 1993; 
Putnam, 2000). Trust minimises social friction and increases the effectiveness and efficiency 
of organisations (Coleman, 1988; Fukuyama, 1995b; Moon, Jeong, & Choi, 2017)   to 
achieve successful collaborative action (Pretty, 2003). Second, Olson (1965) argues that 
trust is an essential factor in the sustainability of a group because it mediates between 
individual interests and collective incentives. Actions are influenced by the level of trust in 
a relationship: the higher the level of trust, the more effective the collaboration (Kramer & 
Tyler, 1996). Individuals with a high level of social trust are expected to perform more 
responsibly with their environment and partners (Moon et al., 2017). Third, trust in a 
relationship is important for determining critical decisions (Jap & Ganesan, 2000) while 
ensuring a satisfactory level of behaviour of the parties in a relationship (Lusch & Brown, 
1996). Trust generated from social relationships allows members to create information 
channels as the reward for their contribution to social connection (Coleman, 1988). Thus, 
trust is crucial to collective action since cooperative behaviour carries the risk that others 
will not cooperate, leaving partners paying all the costs of cooperation without receiving 
commensurate benefits (Henry & Dietz, 2011). Mutual trust in a community may depend on 
social reputation among members, and a high level of mutual trust can motivate members to 
follow the rules of the community because it creates a conviction among member that others 
will do the same (Ballet et al., 2007). 
Trust and trustworthiness are fundamental components of reciprocity (Ostrom & Ahn, 2009) 
which consists of norms learned by individuals from socialisation and life experience 
(Ostrom, 2003b). Norms of reciprocity are needed as one of the provisions for defining some 
strategies of collective action, in terms of identifying who will be involved; measuring the 
likelihood of conditional cooperators; initiating primary cooperative action; rejecting those 
who do not reciprocate; and punishing those who betray trust (Ostrom, 1998). The 
importance of reciprocity, trust, and reputation have been identified as the core of the 
relationship (Ostrom, 1998, 2003b). She argues that “when many individuals use reciprocity, 
there is an incentive to acquire a reputation for keeping promises and performing actions 
with short-term costs but long-term benefits” (Ostrom, 1998, p. 12). Hence, as long as 
individuals can keep their reputation of being trustworthy, then productive social exchanges 
among actors will occur, even though social dilemmas exist (Ostrom, 2003b). Social capital 
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is self-reinforcing when reciprocity raises connectedness between people, leading to greater 
levels of trust, confidence, and capacity to innovate (Pretty & Ward, 2001). 
Social exchanges may be performed within different types of social connectedness or 
networks, such as bonding, bridging and linking social capital. These influence or encourage 
trust for cooperation differently. A dense network of social exchange performed by bonding 
capital is an essential condition for the rise of the norm of generalised reciprocity. Coleman 
(1988) argued that the closure of network organization – the extent to which actors’ contracts 
are themselves connected – enables the emergence of practical rules and preserves the 
trustworthiness of others, thereby reinforcing social capital. For instance, family links and 
close friendship relationships are a source of social trust among farmers in Ghana, allowing 
them to trade among themselves confidently (Lyon, 2000). On the other hand, linking social 
capital is a medium for securing the widespread reputation of a trustee to be trusted by other 
trustors who are not facilitated by face-to-face relationships, while bridging social capital 
increases trust of trustors to trustees who have new knowledge, vast stores of financial 
capital and political connections from this kind of network (Ostrom & Ahn, 2009). 
3.3 Understanding the resilience of communities 
The discussion below illustrates the specific aim of this study, which attempts to investigate 
the pathways to developing the sustainability of smallholder dairy farmer communities. This 
includes reviewing the notions of sustainable development and agricultural sustainability. 
The review conveys the reasons why the notion of resilience has been selected as a core 
concept of this study. 
3.3.1 Resilience in sustainability discourse 
Sustainability often derives its meaning from the paradigm of ‘sustainable development’. 
Costanza and Patten (1995, p. 193) argue that the original meaning of sustainability is quite 
clear: “a sustainable system is one of which survives or persists”. In other words, 
sustainability is the ability of a system to exist in the long term (Herremans & Reid, 2002). 
The World Commission on Environment and Development (WCED) proposed the 
influential concept of “sustainable development” which refers to the development that 
“meets the need of the present without compromising the ability of future generations to 
meet their own needs " (WCED, 1997). Based on this definition, the Commission suggests 
that sustainability requires people to preserve ecological and natural capital, as well as to 
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provide social and economic prosperity for present and following generations (Hansmann, 
Mieg, & Frischknecht, 2012).  The WCED’s idea has been broadly accepted because it 
corresponds to the concept of need, especially the needs of the poor (Pearce, 1988; Smit & 
Brklacich, 1989; Tisdell, 1988). In addition, it also includes some particular characteristics 
of non-declining welfare or development over a very long period (Stern, 1997, p. 145). 
However, the WCED concept has also been subjected to criticisms regarding its capacity to 
overcome poverty (Olawumi & Chan, 2018; Palmer, Cooper, & van der Vorst, 1997). For 
example, Lélé (1991) argues the concept is only slightly focused on the link between poverty 
and environmental degradation. The commission only highlights that the mainstream of 
poverty is simply understood as impacting on environment degradation, and vice versa. On 
the other hand, poverty itself can be viewed as the wealth condition influenced by the ability 
of individuals or communities to access various resources  (Lélé, 1991). Therefore, to reduce 
rural poverty, sustainable rural development requires multidisciplinary approaches that link 
social, economic and environmental aspects of rural communities (Csaki & de Haan, 2003). 
The WCED definition recognises three major categories of the concept of sustainable 
development – nature, life support systems, and community – that need to be sustained 
(Robert, Parris, & Leiserowitz, 2005, p. 11). In line with this, Berkes, Folke, and Colding 
(1998) suggest that the Commission has used the notion of sustainability to refer to a process 
that comprises ecological, social and economic dimensions. “These three dimensions have 
been denoted as pillars of sustainability, which reflect that responsible development requires 
consideration of natural, human and economic capital” (Hansmann et al., 2012, p. 451). 
Although many empirical studies and projects have searched for the synergy between these 
three pillars, challenges arise from the effort to fulfil the needs of current and future 
generations through the positive synergy of these pillars (Hansmann et al., 2012). Therefore, 
its application is highly dependent on the context in which these three dimensions are taken 
into account (Brown, Hanson, Liverman, & Merideth, 1987).  For example, in the context 
of agricultural science, sustainability refers to the ability of an agroecosystem to maintain 
its productivity through natural resource utilisation and management that is environmentally, 
economically, and socially acceptable (Brown et al., 1987; Conway, 1987). 
Conway (1987) asserts that sustainability is one of an agroecosystem’s key features, along 
with characteristics of productivity, stability and equitability. He defines sustainability as 
“the ability of an agroecosystem to maintain productivity when subject to a major disturbing 
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force” (Conway, 1987, p. 101). Further, Conway and Barbie (1988) define sustainability as 
“the ability to maintain, whether of a field or farm or nation, in the face of stress or shock” 
(p. 653). Unlike the first idea which is more concerned with ecologically-minded practices, 
this second approach emphasises the stability and resilience of the agroecosystem (Edwards, 
Grove, Harwood, & Colfer, 1993). As they argue: “stability reduces risk and leads to 
continuity in income and food supply by fulfilling the short-term needs of farmers without 
endangering natural resources. Resilience permits adaptation to changes in the biophysical 
and socio-economic environments” (Edwards et al., 1993, p. 101). Conway’s thinking is 
influential in the approach taken in this thesis, and has encouraged a search for pathways for 
the sustainability of smallholder dairy farmer communities in Indonesia through resilience 
thinking.  
3.3.2 The concept of resilience 
Scholars from various disciplines have attempted to define the notion of ‘resilience’ from 
its literal definition (Handmer & Dovers, 1996; Klein, Nicholls, & Thomalla, 2003). For 
instance, taken from the Latin resilire, the term of resilience means ‘spring back’ or ‘jump 
back’ (Jarzebski, Tumilba, & Yamamoto, 2016; Klein et al., 2003) and ‘elasticity’ (Handmer 
& Dovers, 1996). In mechanical science and physics, resilience implies “the capacity of 
materials to absorb pressure without losing their properties upon reverting to their original 
shapes” (Jarzebski et al., 2016, p. 308). Ecological researchers started to apply the word in 
the 1970s as a metaphor to illustrate the ability of a system to face pressures, and possessing 
the capability of recovering and returning to its original form (Klein et al., 2003). The 
concept of resilience proposed by Holling (1973) in his work ‘Resilience and Stability of 
Ecosystems’ has triggered the development of this approach  (Folke, 2006). He used the 
term to describe ‘‘a measure of the persistence of systems and their ability to absorb change 
and disturbance and still maintain the same relationships between populations or state 
variables” (Holling, 1973, p. 14). The idea of ecological resilience possesses flexibility 
through which social scientists have started to develop and elaborate the concept of social-
ecological (or socio-ecological) resilience (Berkes & Ross, 2016; Folke, 2006).  
The socio-ecological system in this context refers to a linked system between humans and 
nature which emphasises people as part of the system (Berkes et al., 1998). For example, 
(Conway, 1987) adopts the word ‘agroecosystem’ to illustrate agriculture as a complex 
system which involves nested biophysical and ecological elements (Gomiero, Giampietro, 
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& Mayumi, 2006). Such a system is characterized by its complexity, dynamic and non-linear 
functions (Berkes, 2007; Ostrom & Ahn, 2009). The complexity of the system arises from 
the accumulation of a set of controlling processes by human systems (Holling, 2001) and 
the uncertainties which are inherent in ecosystems (Berkes, 2007). Given these complexities, 
we may take the system to be a complex adaptive system (Darnhofer, 2014). Empirically, 
several studies on environmental management have found multifarious interactions within 
the socio-ecological system showing many mutual connections and feedback circles (Liu et 
al., 2007). It is dynamic because some changes in socio-ecological farming systems alter 
over time, gradually or suddenly. The changes may occur as ‘regime shifts’, relating to 
thresholds shifting (Folke et al., 2002), or self-organising (Levin, 1998), relating to changes 
in shapes or behaviour. The nonlinearity of the socio-ecological system arises because of 
the enormous number of potential changes in relationships triggered by an action or event 
(Levin, 1998; Liu et al., 2007). Liu et al. (2007) review two different cases studies to explain 
nonlinearity in these complex systems.  
Wilson (2012a) argues that the application of ecological resilience in the social system under 
the notion of social-ecological resilience emerging from the 1970s to the 1990s was highly 
influenced by the ‘theory of complex adaptive systems’. Levin (1998, p. 432) defines the 
study of complex adaptive systems as “a study of how complicated structures and patterns 
of interaction can arise from disorder through simple but powerful rules that guide change.” 
From this point of view, resilience in the social-ecological system is about bundling 
ecosystems and human systems together characterised by their ‘coupled’, interdependent’, 
and ‘coevolving’ nature (Berkes & Ross, 2013).  
Handmer and Dovers (1996) argue that by focusing on the integration of ecology and the 
human research area of risks, hazards and disasters, resilience may refer to the ability of a 
system to deal with the uncertainties of ecological change, hazards and tragedy, both in 
decision making and management processes. Parallel to this, Carpenter, Walker, Anderies, 
and Abel (2001) argue that resilience studies have proposed a dynamic system to consider 
persistence and resistance to bring about a specified amount of disturbance in the system. 
Through characteristics of social-ecological systems – robustness, vulnerability, and risk – 
resilience is well defined as “the capacity of a system to absorb disturbance and reorganize 
while undergoing change so as to retain essentially still the same function, structure, identity 
and feedbacks” (Walker, Holling, Carpenter, & Kinzig, 2004, p. 5). Conversely, the inability 
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of a system to adapt or withstand hardships is termed vulnerability. Vulnerability is “the 
state of susceptibility to harm from exposure to stresses associated with environmental and 
social change and from the absence of capacity to adapt” (Adger, 2006, p. 268). Therefore, 
vulnerability and resilience inquiries hold shared components of interest; namely the shocks 
and stresses experienced by the socio-ecological system, the response of the system, and the 
ability to adapt (Adger, 2006). 
Stresses and shocks are two different forms of changes within the socio-ecological system. 
Sources of these changes are: government policy, civil strife, or environmental hazards, all 
of which may be exerting pressures on social structures, livelihoods, and resources (Adger, 
Kelly, Winkels, Luong, & Locke, 2002). Stresses are changes that are relatively predictable 
and frequent, and they also emerge in the form of gradual changes over more extended 
periods (Darnhofer, 2010; Darnhofer, Fairweather, & Moller, 2011). For example, climate 
change is one example of stress, such that gradual changes in temperature and rainfall impact 
not only on resources but also on the interaction between diverse resources in a mixed 
farming system (Descheemaeker et al., 2016). On the other hand, shocks are significant 
changes or disruptions that can occur suddenly and unpredictably (Darnhofer et al., 2011). 
Many kinds of natural hazards, such as earthquakes, volcanic eruptions, landslides, and 
floods, may become major shocks that cause significant disruption to the socio-ecological 
system. For instance, due to the volcanic eruption, the smallholder dairy farmer community 
in Indonesia has experienced considerable loss of household and farming assets that 
disrupted their livelihoods (Muzayyanah et al., 2014). The magnitude of the shocks or 
stresses that the system can absorb and remain within a given state is related to the resilience 
and vulnerability of the socio-ecological system (Adger, 2006; Folke, 2006; Folke et al., 
2002). Vulnerability is shown by its exposure and sensitivity (Cutter et al., 2008), and 
“Exposure is the nature and degree to which a system experiences environmental or socio-
political stress, and sensitivity is the degree to which a system is modified or affected by 
perturbations” (Adger, 2006, p. 270).  
Understanding vulnerability based on the relationship between social dynamics within a 
socio-ecological system is essential in developing a pathway to resilience (Eriksen, Brown, 
& Kelly, 2005). The relationship between resilience and vulnerability can be drawn as a 
spectrum (Figure 3-3)  (Wilson, 2012b).  In an analysis that proves important for structuring 
the argument in this thesis, (Wilson, 2012b) argues that the extreme ends of the spectrum – 
76 
 
resilience and vulnerability are more easily conceptualized, as few would contest that the 
complete disappearance of a community due to either the destruction of its livelihood base 
or a malign dictatorship are negative development pathways associated with vulnerable 
communities (Wilson, 2012a). Normative judgements about social or community resilience 
are, therefore, rooted in measures of human survival (Wilson, 2012b). Exploring this 
spectrum fully, however, requires an understanding of the diverse capitals approach to 
explaining community resources. 
 
Figure 3-3. Spectrum between vulnerability and resilience source (Adopted from Wilson, 
2012a, 2012b) 
3.3.3 Understanding community resilience through a capitals approach 
3.3.3.1 Defining the community in resilience approaches  
To conceptualize community resilience, we need to define the community as the central 
entity of analysis. In a broad sense, a community is “diverse group of individuals in a shared 
geographical area, who have common interests, are linked by dynamic socio-economic 
interactions, and engage in collective action” (Sharifi, 2016, p. 630). From this definition, 
(Phillips & Pittman, 2014; Phillips & Pittman, 2009) argue that two basic foundations that 
are shared by individuals to build a community are place and interest. They state that a group 
of people who share a common geographical area or location can be referred to as a 
community of place. The socio-ecological-science framing is highly relevant for 
understanding the resilience of a ‘community of place’, in which community members are 
highly dependent or have a close relationship with their environment (Berkes & Ross, 2013). 
The socio-ecological strand emphasises: the human system as part of the ecological system 
(Berkes et al., 1998); the intervention of the social system in the ecosystem (Darnhofer, 
2014); and the dependence of the human system on the ecosystem (Adger, 2000). Therefore, 
community resilience in the social-ecological realm may be defined as “the ability of groups 
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or communities to cope with external stresses and disturbances as results of social, political, 
and environmental changes” (Adger, 2000, p. 347). 
On the other hand, a community of interest refers to “the collection of individuals with a 
common interest, whether in close proximity or widely separated” (Phillips & Pittman, 2014, 
p. 9). This definition parallels the psychological point of view which defines a community 
as “a set of individuals who have built an identity from shared experiences and processes 
which homogenise them in regard to characteristics, actions and perspectives” (Wiesenfeld, 
1996, p. 345). McMillan and Chavis (1986) contest that the key elements of community 
comprise of: ‘membership’ (sense of belonging), ‘influence’ (sense of mattering), 
‘reinforcement’ (integration and fulfilment of needs) and ‘shared emotional connection 
(sense of sharing). Therefore, the core principle of community resilience is recognising and 
developing an individual’s or community’s powers, rather than only identifying and 
overcoming shortfalls (Berkes & Ross, 2013). In addition to building community resilience, 
we need to consider the synergy between goals and techniques, with individuals’ life 
circumstances shaped by social and physical environments (Berkes & Ross, 2013; Buikstra 
et al., 2010). The pathways to building community resilience involve dynamic interactions 
between the person and his or her social and physical environment, influenced by a range of 
personal cognitive, emotional, and spiritual factors (Berkes & Ross, 2013).   
These different views of community resilience have provided fundamental insights into the 
development of the concept of community resilience through the capacity of the community 
(Berkes & Ross, 2013; Chaskin, 2008; Maclean, Cuthill, & Ross, 2014; Magis, 2010). 
Chaskin (2008, p. 68) suggests that we need to consider “sources of resilience (the kind of 
risk and protective factors communities as the context may provide) and ‘resources for 
action’ (the kinds of mechanism and capacities needed for resilient communities to act)”. 
Magis (2010) argues that community resilience is developed through increasing community 
capacity building, developing communal resources, and enhancing their personal and 
collective ability to overcome adversity. Understanding this development of capacity and 
resources requires an understanding of a capitals approach. 
3.3.3.2 Linking capitals with community resilience  
The advancement in redefining elements of capital in social life has supported scholars in 
conceptualizing the ability of communities to develop resilience through their access to 
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multiple, diverse resources. Uekusa (2018) argues that Bourdieu’s theorisation of the 
different forms of capital, has provided inspiration for many scholars in formulating a 
capitals approach to developing community resilience. In his theorisation, Bourdieu (2002) 
suggests that the forms of capital comprise: economic (financial assets), cultural 
(knowledge, attitudes, organisational skills, norms, past experience and education), social 
(networks, social cohesion and group membership) or symbolic (rewards accruing from 
status, respectability and reputation) features. Bourdieu’s theory provides essential guidance 
in understanding the theoretical assumption in community resilience through: developing 
ideas of the various forms of capital, which refers to resources in the broadest sense; 
providing insight into how capital operates to make them effective and functional; 
accommodating the nature of individuals as ‘strategic players’ who not only compile 
essential capitals but also generate them (Uekusa, 2018). For example, regarding disaster 
resilience, scholars have found “the possible linkage between various forms of capitals and 
resilience, and have argued that some non-economic forms of capital, particularly social 
capital, can be valuable components of disaster resilience” (Uekusa, 2018, p. 184).  
Researchers analysing community resilience have employed many robust ‘capitalisation’ 
approaches. A good example is the Sustainable Livelihood Framework (SLF) proposed by 
the British Department for International Development (DIFD, 1999). The SLF consists of 
five parts, namely the vulnerability context, livelihood assets, transforming structures and 
processes, livelihood strategies, and livelihood outcomes.  The framework acknowledges 
five sources of livelihoods, including human, natural, financial, social, and physical capital, 
that assist the community in dealing with changes (Scoones, 1998; Scoones et al., 2007). 
The application of this livelihood approach in community resilience research can identify 
parameters for evaluating adaptive co-management outcomes regarding economic benefits 
and livelihoods strategies (Plummer & Armitage, 2007). However, the framework suffers 
from criticisms in its application. For example, in defining vulnerability issues, the 
framework does not take into account “the power relationship that influences the 
transformative structures and processes of livelihoods” (Plummer & Armitage, 2007, p. 68).  
The second capitalisation approach, the community framework (Emery & Flora, 2006; Pigg, 
Gasteyer, Martin, Keating, & Apaliyah, 2013), provides a set of community capitals (natural, 
cultural, human, social, political, financial, and built capital) that can ‘spiral-up’ or ‘spiral-
down’. Community resilience is not only facilitated through developing and engaging 
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diverse resources throughout the community, but also through linking with the community’s 
capital (Magis, 2007, 2010). Interactions between the elements of the community’s capitals 
leads to a healthy environmental, social and economic condition of the population (Emery 
& Flora, 2006). Therefore, “the investment of resources in the community increases the 
productivity of current resources and generates new resources. This investment process 
creates an upward spiral of increasing community ability to respond effectively to change, 
that is, it creates community resilience” (Magis, 2010, p. 406). 
The tri-capital resilience framework is the third approach that highlights the development 
and distribution of three types of capital (social, economic and natural capital) of individual 
households, as the central assessment of the resilience of a community. Wilson (2012a) 
develops this framework from two main approaches, ‘transition theory’ and ‘the capital 
approach’ to social resilience. Transition theory provides insights into understanding 
societal transitions dynamics from which the possibility of future trajectories can be forecast 
from existing pathways, and traced back from former paths (Wilson, 2012b). For example, 
when resilience and vulnerability are drawn as a spectrum of the social dynamic within the 
socio-ecological system (Eriksen et al., 2005),  transition theory is beneficial in 
understanding how a community can move from vulnerability to resilience (Wilson, 2012b). 
The capitals approach attempts to link these transitional pathways through different forms 
of capital. Community resilience and vulnerability can be drawn in a ‘critical triangle’ of 
economic, social and environmental capital (Wilson, 2012a, 2012b). This kind of attempt to 
link capitals directly to transitions, resilience and vulnerability is highly useful for the 
investigation in this thesis. Figure 3-4 illustrates the interplay of these three forms of capital 





Figure 3-4. Tri-capital community resilience framework (Adopted fromWilson, 2010) 
 
Economic capital is a resource that is immediately and directly convertible into money and 
maybe institutionalised in the form of property rights (Bourdieu, 1986). Derived from 
Bourdieu’s notion of economic capital, sociologists and geographers categorise this capital 
in the forms of commercial transactions, people’s assets, and other social processes from 
which they can generate and use monetary capital (Wilson, 2010). These categories are in 
line with OECD (2013) categories dividing economic capital into produced capital (PC) and 
financial capital (FC). The PC includes tangible human-made assets (infrastructure, 
buildings) and intangible or knowledge assets such as computer software, and FC refers to 
cash deposits, credits, and funds (Jarzebski et al., 2016). Wilson (2012b) argues that while 
economic capital has become important in modern society, economic indicators have been 
over-emphasised in defining community resilience. Further, we need to take into account 
the distribution of financial wealth, “otherwise only groups with accumulated wealth would 
be able to respond in times of crisis, and total community well-being would decline” 
(Jarzebski et al., 2016, p. 309). 
Natural capital is associated with environmental stocks and services, and the carrying 
capacity of the ecosystem. The environmental stocks which deliver a flow of various goods 
and services comprise soil, water, climate, food and fibre, minerals and energy resources, 
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biodiversity, wildlife, forest, and surrounding natural vegetation (Dominati, Robinson, 
Marchant, Bristow, & Mackay, 2014; Jarzebski et al., 2016; Nawrotzki, Hunter, & 
Dickinson, 2012; Wilson, 2012b; Wilson, Hu, & Rahman, 2018). The ecological services 
from which humans generate benefits from various environmental functions are distinct 
characteristics of natural capital, compared to human and human-made capitals (Dominati 
et al., 2014). The benefits gained by a human from natural capitals not only depend on the 
number of stocks but also the carrying capacity of the ecosystem. In a broad sense 
“biophysical carrying capacity is the maximum population size that an area can sustain under 
given technological capabilities” (Daily & Ehrlich, 1996, p. 992). The capacity of natural 
capital to be converted to economic capital and social capital makes it essential in developing 
community resilience (Magis, 2010; Wilson, 2012a) realised through community natural 
resources management (Gruber, 2010). However, from a neoclassical economic point of 
view, the substitution of human-made capital for natural capital, for instance, the substitution 
of inorganic fertiliser for soil nutrients, can lead to ‘weak sustainability’ (Dominati et al., 
2014).   
As detailed earlier in this chapter, many studies emphasize social capital as a product of 
individuals’ involvement in social life. For instance, the theory of social capital by Bourdieu 
(1986) highlights the potential resources which can be harvested by people through social 
connection of membership in a group. He argues that this form of capital allows group 
members to produce or mobilise other forms of capital, such as economic and cultural 
capital. In line with Bourdieu’s idea, Putnam (1995) asserts various types of social capital, 
namely trust, norms and social networks, are important. Coleman (1988) defined social 
capital as part of human capital, which provides circumstances in which people trust each 
other and have a relationship with a group or association. However, Wilson (2012b) argues 
that, in a broader context, the notion of social capital can be used to illustrate how a 
community develops social, political and cultural linkages. As a central concept in the 
analysis of this thesis, the following section elaborates the theory of social capital in more 
detail with specific reference to linkages to other capitals.  
For this study, the tri-capital community resilience framework proposed by (Wilson, 2012b) 
is employed for several reasons. Firstly, Wilson develops the tri-capital resilience-
framework derived from the notion of ‘multifunctional agriculture’ in which agriculture is 
perceived to hold various functions beyond its primary service as a food and fibre producer, 
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such as environmental, social, and economic services for a rural community (Van 
Huylenbroeck, Vandermeulen, Mettepenningen, & Verspecht, 2007; Wilson, 2007). 
Through analysing the trajectory of the quality of these services, Wilson (2010, p. 366) finds 
that “strong multifunctionality17 has been used to describe agricultural systems with positive 
attributes that enable implementation of multifunctional pathways that help survival of rural 
communities, while weak multifunctionality has been used to describe ‘negative’ processes 
that are often increasing the vulnerability of rural communities”. 
Second, the framework may assist this study in defining vulnerability in terms of capital 
ownership by a community. Wilson (2012a) argues that the absence of a single kind of 
capital may lead to the degradation of the resilience of a community and expose it to 
vulnerability. In the specific country context of this study, Moran (2009b) found that the low 
performance of smallholder dairy farmer communities in Indonesia relates to their low 
capital ownership. Together with the identification of stresses and shocks, as well as coping 
strategies to deal with hardships, this framework guides the researcher in analysing the 
dynamics of the economic, social and environmental capital possessed by the community.  
Third, as this study is focusing on the case study of smallholder dairy farmer communities 
who are using agroforestry lands to support their farming business, the framework guides 
this study towards investigating the role of social capital in accessing natural capital in order 
to utilize it in the development of community resilience. As depicted in Figure 3-4, the 
framework represents the intertwining of social capital with other forms of capital. This 
follows (Bourdieu, 2002), who contests that social capital has capability in mobilising and 
generating stocks of other capitals. Therefore, from the point of view of this study, the 
framework not only illustrates the ability of social capital to access other kinds of capital but 
also outlines its capability to collaborate with other capitals for the development of 
community resilience. The relevance of access is of central importance to this thesis and will 
be returned to shortly. 
3.3.4 Community resilience indicators 
Sharifi (2016, p. 631) asserts that “it should also be noted that community resilience building 
is not a linear process. Rather, it is a dynamic and iterative process influenced by forces 
                                                 
17 Multifunctional in agricultural refers to the functions of agricultural system which is “not only characterized 
by food and fibre production but also ‘production’ of associated environmental and social functions for rural 
communities” (Wilson, 2010, p. 364). 
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across spatial and temporal scales”. Therefore Carpenter et al. (2001) argue that measuring 
resilience directly is challenging because of the requirement to define the threshold or limit 
separating alternate domains of dynamics for the social-ecological system. Owing to this 
kind of dynamic, the argument in this thesis is partly structured around three elements 
identified by Schipper and Langston (2015) for determining criteria or indicators of 
community resilience, namely ‘flexibility’, ‘options’, and ‘learning’. 
3.3.4.1 Flexibility 
Flexibility is inseparable from the resilience of a system (Nelson, Adger, & Brown, 2007). 
It refers to the capability to withstand adversities and to bounce back to the original or 
operational form (Jarzebski et al., 2016). The absence of flexibility could cause a failure of 
the system to establish its adaptive experiments (Gunderson, 1999). Schipper and Langston 
(2015) highlight some features of flexibility, leading to a high degree of resilience, including 
the ability to recover from disturbance with low-cost or short-period mechanisms 
characterized by a significant degree of self-regulation. Peat, Moon, Dyer, Johnson, and 
Nichols (2017) explain this kind of flexibility as institutional flexibility, referring to the 
ability of the community to perform adaptive management of resources based on 
institutional arrangements, both formal and informal rules. In addition, both formal and 
informal relationship between stakeholders has also been essential for establishing the 
institutional flexibility from which the community makes decision regarding managing 
resilience (Gunderson, 1999). This is an important insight for the subsequent argument in 
this thesis. 
3.3.4.2 Options 
Options reflect the degree of diversity of resources that could be employed by individuals 
or communities to circumvent drivers of vulnerability (Schipper & Langston, 2015). In this 
sense, “having a diversity of options ensures that there is a greater chance that people will 
cope and do well when an even occurs” (Schipper & Langston, 2015, p. 14). For example, 
Norris, Stevens, Pfefferbaum, Wyche, and Pfefferbaum (2008) highlight the importance of 
the volume and diversity of resources for a community to withstand adversities, such as 
sudden shocks and disasters. In agricultural systems, Wilson (2010) focuses on the diversity 
of resources owned by a rural community for enabling community resilience through 
increasing the degree of function of the agricultural system in providing food production, 
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and social and environmental services. In addition, Schipper and Langston (2015) also point 
out the importance of having options of knowledge, rights, wealth, and access, allowing 
individuals or communities to change their behaviours or strategies in developing their 
resilience. Drawing on the SHARP (Self-evaluation and Holistic Assessment of climate 
Resilience of farmers and Pastoralists) framework (Choptiany, Graub, Dixon, & Phillips, 
2015), Schipper and Langston (2015) identify multiple indicators relating to options outlined 
in Table 3-2 below. 
Table 3-2. Indicators of options based on the SHARP framework (Sources: Choptiany et al., 
2015; Schipper & Langston, 2015) 
Indicators of options based on the SHARP 
framework 
Explanation 
Socially self-organized The ability of farmers in organizing grassroots 
networks and institutions, such as cooperatives 
and local organizations 
Spatial and temporal heterogeneity Patchiness on the farm or land and across the 
landscape 
Optimally redundant Multiple varieties and functions of crops use 
Functional and response diversity Multi-use of lands, including diversity inputs 
and income source 
Globally autonomous and locally 
interdependent 
Reliance on local resources, and shared 
resources 
Honours legacy Incorporation of traditional cultivation 
technique with modern knowledge  
 
3.3.4.3 Learning 
The capacity for learning has become one of the fundamental characteristics of a human 
system to adapt to uncertain changes, such as climate change (Nelson et al., 2007). Walker 
et al. (2006) suggest that experimentation and innovation are two imperative ways through 
which people could develop knowledge and understanding for dealing with changes and 
uncertainty. “Learning to live with uncertainty requires building a memory of past events, 
abandoning the notion of stability, expecting the unexpected, and increasing the capability 
to learn from the crisis” (Berkes, 2007, p. 288). For instance, empirically, Darnhofer, Bellon, 
Dedieu, and Milestad (2010) found that family farmers in Austria experienced learning for 
coping with unforeseen changes through contrasting the current uncertainty with previous 
85 
 
stable circumstances in the past. Factors such as transparent and participatory governance 
could assist learning from past experiences and learning by doing, which are important for 
escalating the adaptive capacity of a system (Sharifi & Yamagata, 2016).  
In terms of innovation, Schipper and Langston (2015, p. 13) highlight learning as a process 
in “gaining greater knowledge and awareness of risk or threats”. Learning includes the 
ability to employ the knowledge and the ability to share and access a source of information 
for developing preparedness and recovery (Schipper & Langston, 2015). Such valuable 
information for learning could be transferred or promoted by institutions that can experiment 
in safe ways, monitor results, update assessments, and modify the policy as new knowledge 
is gained. 
In respect to the community context, Reed et al. (2010, p. 4) explain the concept of social 
learning as “a change or understanding that goes beyond individuals or small groups to 
become situated within wider social units or communities of practice”. Armitage, Marschke, 
and Plummer (2008, p. 88) identify three types of social learning including “single-loop 
(correcting errors from routines), double-loop (correcting errors by examining values and 
policies) and triple-loop learning (designing governance norms and protocols)”. These 
mechanisms could trigger a reflective and shared learning mechanism which refers to 
cooperation and knowledge sharing between farmers, advisory services, or academia 
(Choptiany et al., 2015). 
Together, these three dynamics of flexibility, options and learning are important indicators 
of resilience in smallholder communities and are central to the argument in this thesis. It is 
now important to turn to the nexus of many of these dynamics that will prove to be central 
to the findings of this thesis: the importance of access to resources. 
3.4 Access to agroforestry lands and smallholder farmers’ resilience 
3.4.1 Defining the notion of access  
The notion of access has also been contested between ‘property’ and ‘access’ (García & van 
Dijk, 2019). Many scholars define access as a ‘property right’ (Meinzen-Dick & Di 
Gregorio, 2004), by which communities may have the right to enter and utilize forest 
resources (Adger & Luttrell, 2000; Gong, Bull, & Baylis, 2010; Komarudin, Siagian, & 
Colfer, 2008). However,  property rights only focus on physical access by which ”people 
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may have legal rights to a resource, but it does not mean that they have access to benefits 
(irrespective of customary rights)” (Bajracharya, 2008, p. 50). For instance, with financial 
capital constraints, smallholder forest users find it challenging to benefit from remote 
forestlands which require capital and techniques to be accessed (Gong et al., 2010).  
To resolve this, Ribot and Peluso (2003) distinguish between property rights and access. 
They argue that the property right comprises a ‘bundle of rights’, while access refers to ‘a 
bundle of power’ which refers to “the ability to benefit from things - material objects, 
persons, institutions and symbols” (Ribot & Peluso, 2003, p. 1). In their ‘theory of access’ 
(Ribot & Peluso, 2003), they confirm that this ability corresponds to powers in gaining, 
controlling and maintaining access, possessed by community members who engage in 
various procedures or mechanisms, processes, and public linkages. Hence, this theory 
provides a broader understanding of access than the notion of ‘rights’, which is inadequate 
in providing insights into understanding access of the rural poor into forests. We need to pay 
attention to the possibility of uneven power distribution due to disparities in the purchasing, 
social or political power of users in gaining and maintaining access (Bartels, Bruns, & Alba, 
2018). Beyond contention between notions of property and access, García and van Dijk 
(2019, p. 14) found that “claims are a bridge between access and property, they can work 
both ways, i.e. claims to turn access into property, or claims to turn property into access”. 
3.4.2 Social capital and access to agroforestry lands 
The previous section (Section 3.1) has presented the explanation various forms of social 
capital and the interconnected dynamics and relationships among formations of social 
capital that can potentially support communal actions. In adopting this theory for analysing 
the role of social capital in managing agroforestry land by a community, some key points 
need to be considered. First, we need to take into account the nature of agroforestry practice 
from the common pool resources (CPRs) perspective.  
Gardner, Ostrom, and Walker (1990) define CPRs as “sufficiently large natural or man-
made resources that it is costly (but not necessarily impossible) to exclude potential 
beneficiaries from obtaining benefits from their use” (p. 335). In other words, the CPRs can 
be accessed by more than one user from which the users could gain benefits by sharing costs 
among appropriators. However, different from “the commons” — systems in which it is 
challenging to limit access - a CPR could possibly be limited to a certain number of users 
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(Ostrom, 2008). Ostrom (1990) argues that there are potential dilemmas in excluding some 
users from gaining benefits from the resources because “access to a CPR can be limited to 
a single individual or firm or to multiple individuals or teams of individuals who use the 
resource system at the same time” (p. 30). Moreover, regarding any extraction activities, the 
CPRs also suffer from the issue of overuse and free-riding behaviours. Generally, a CPR is 
a “resource or facility that is available to more than one person and subject to degradation 
as a result of overuse” (Dietz et al., 2002, p. 18). Notable examples of CPR management 
include: grazing land practices and investments; forest and agroforestry resource use and 
management; soil management; irrigation systems; watershed management; and fisheries 
management (Meinzen-Dick, 2002; Ostrom, 1990).  
In respect to agroforestry lands as CPRs, the access of a rural community to the resources is 
characterized by the concept of Community-Based Forestry Management (CBFM) program 
(Dressler et al., 2010). In developing nations, community forestry designed by authorities is 
an integral part of many government policies and projects which are aimed to achieve 
sustainable forest management and poverty alleviation (Sikor, 2006). Moreover, these 
schemes are generally designed to overcome critical problems regarding access to and 
control over commons resources by local and non-local users (Armitage, 2005), such as 
conflicts over claims of access between authorities, indigenous or local communities and 
other stakeholders (Castro & Nielsen, 2001). To deal with these constraints, the concept of 
CBFM has been transformed from a large communal forestry focus (Arnold, 1992) to a small 
group focus (Arnold, 2001). Distribution of access to these common-pool resources to the 
poor through smallholder group users provides a broader chance for achieving poverty 
reduction (Arnold, 2001) than large scale forest-concession users in the ‘land grab’ 
paradigms (Li, 2011). However, in practice, many empirical studies found that community 
forestry is not always a panacea to increased access by the rural poor, because of several 
factors. For instance various types of social capital may enable or impede poor communities’ 
access to forest resources (Exp. Maryudi & Krott, 2012a). This link between social capital 
and access is a pivotal nexus in the argument that structures the rest of this thesis. 
Much CBFM or community forestry (CF) literature has confirmed that many types of social 
capital have played roles in providing access for the community to become involved in 
CBFM schemes (Coulibaly-Lingani, Tigabu, Savadogo, & Odén, 2014), including 
structural and cognitive social capital. Many types of structural social capital, such as 
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institutions and social linkages, empirically enable communities’ access. From this 
perspective, Bajracharya (2008, p. 71) argues that opportunities for the poor to access forest 
resources is shaped by the combination and interaction of three institutional factors, 
including ‘property right factors’, ‘sociocultural norms and relationships’, and ‘resources 
governance’. Property rights have played a significant role in governing forest resources in 
CBFM regimes. Both formal and informal institutions are essential aspects of this right. In 
many developing countries, the legal framework of community forestry that acknowledges 
the involvement of customary or indigenous populations in forest management emerged as 
a product of law forestry reform. For example, in the Philippines, communities were allowed 
forest access in 1995 because of law reforms that enabled devolution of forestry rights from 
the government to the community. Through this legal framework, legal access was granted 
to particular users, individuals or groups of forest users. In respect to customary laws, 
indigenous forest-dependent communities have been using these in governing their local 
forest resources. Although formal and customary rules are often disputed, access to forest 
resources today follows a pattern that combines traditional customs and situational 
adjustments to local politics and power games (Wardell & Lund, 2006).  
Additionally, a range of social networks may also play a role in hampering and enabling 
people to access forest resources (Ribot & Peluso, 2003). These networks include bonding, 
bridging and linking social capital. First, bonding social capital that significantly influences 
community access to forest resources ranges from family ties or kinships, groups, to 
friendships or neighbourhoods (e.g., Akamani & Hall, 2015; Cramb, 2007). Family ties have 
been empirically found to be essential factors that assist communities in engaging in forestry 
activities. For instance, (Akamani & Hall, 2015) asserted that having a family linkage with 
key leaders of CF programs significantly influenced community members to become 
involved. A recent study in Africa also shows that family lineage, friendships, and a strong 
relationship with the village chief may control and transfer access to the land (Milgroom & 
Ribot, 2019). More importantly, “kinship ties tend to dominate social networks at the 
community level, but the similarly strong friendship ties can be as important in the presence 
or absence of high resource scarcity” (Ramirez-Sanchez & Pinkerton, 2009, p. 22). Second, 
bridging social capital which may refer to engaging with organisations or connections 
among different groups (Putnam, 2000) and has also been found to assist the community in 
accessing the common resources. For instance, the collaboration between non-government 
organisations (NGOs) and rural community members in Bangladesh has established 
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common rules in  CPR management, such as rules for tree felling in CF areas (Mondal, 
2000). Baylis, Gong, and Wang (2018) found that bonding and bridging capital are 
complementary and help to ensure that communities have access to wood for fuel.  
In respect to cognitive social capital, Ostrom and Ahn (2009) argue that trust and 
trustworthiness are fundamental components of reciprocity, which refers to the norms 
learned by individuals from socialization and life experience (Ostrom, 2003b). As one 
element of cognitive social capital, trust plays an important role in relationships (Kramer, 
1999). For instance, trust is important in ensuring the community has access to the state 
forest areas in Sumatra, Indonesia (Komarudin et al., 2008). Trust is generated from a social 
relationship that allows members to have information channels as a reward for their 
contribution to the social connection (Coleman, 1988) and for acquiring access to 
agroforestry resources. Reciprocity is another dimension of cognitive social capital that is 
essential in Community-Based Resource Management (CBRM) (Pretty, 2003). Reciprocity 
is required as one of the provisions for defining some strategies of becoming involved in 
CBFM, such as: identifying who will be included in cooperation; measuring the likelihood 
of conditional cooperators; initiating primary cooperative action; rejecting those who do not 
reciprocate; and punishing those who defect trust (Ostrom, 1998). Pretty (2003) indicates 
the interweaving of all the dimensions of cognitive social capital in CBRM regime. 
Reciprocity increases trust, and it refers to simultaneous exchanges of goods and knowledge 
of roughly equal value, or similar dynamics in the elaboration of agroforestry practice, 
collective actions and community resilience (Pretty, 2003). 
3.4.3 Agroforestry land management benefits for smallholder farmers 
The benefits of the agroforestry approach for its users, individually and collectively, we also 
need to be aware of three problems that could arise within collective agroforestry 
management: exclusion, overuse, and free-riders (Dietz et al., 2002).  Second, we need to 
consider the importance of social capital for a community in collectively managing a CPR. 
Adger (2003) views social capital as the product of collective action which is an important 
determinant of human welfare along with other forms of capital, and as the key factor in 
enabling collective action which is the essential variable of economic transaction and 
collective action in natural resource management. 
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As a sustainable land application practice, agroforestry practice mainly refers to the 
integration of tree and cash or food crops on the same plot, and has been viewed by scholars 
as being consistent with indigenous traditions. Sanchez (1999) argues that in Africa, 
scientists have developed the agroforestry system scientifically to overcome land fertility 
problems. For example, a review study by Stewart (1988) confirmed that farming research 
in Zimbabwe has developed the communal farming system which is associated with 
integrated tree-agricultural-livestock farming in an agroforestry system. On the other hand, 
mixed plantings in the same agricultural landscape have also been found as native farming 
practices in many tropical countries. For instance, traditional agroforestry called ‘talun’ or 
‘dudukuhan’ has been practised by rural communities in West Java, Indonesia (Inoue, 
Tsurudome, & Mugniesyah, 2003; Manurung, Roshetko, & Budidarsono, 2004). They found 
that the communities cultivate farming crops under hardwood forest trees through the 
intercropping system. Agroforestry has also shifted from indigenous practice to government-
driven projects (Hosier, 1989; Sanchez, 1999).  
While CBFM of community forestry is designed to provide the means for a forest-dependent 
community for gaining access to agricultural lands (Ribot & Peluso, 2003), the agroforestry 
system is tailored as one way for the community to benefit from the resource. Many 
empirical studies have confirmed that the agroforestry approaches have become one form of 
sustainable land management that augment the resilience of smallholder farmers in facing 
problems caused by market, environmental or climate change (Lasco, Delfino, & Espaldon, 
2014; Nguyen, Hoang, Öborn, & van Noordwijk, 2013; Quandt, Neufeldt, & McCabe, 
2018). 
Many reviews and empirical studies have discovered three benefits regarding 
environmental, economic and social values of the agroforestry system. First, this style of 
land use increases ecosystem services and biological diversity and can generate ecological 
benefits, such as soil and water conservation, animal and plant conservation, pest and disease 
control, improved microclimate conditions, and improved soil fertility (Lasco, Delfino, 
Catacutan, Simelton, & Wilson, 2014; Lasco, Delfino, & Espaldon, 2014). Many studies 
have found these environmental advantages from the use of agroforestry practices, such as 
in Bangladesh (Nath, Inoue, & Myant, 2005; Nath, Jashimuddin, Hasan, Shahjahan, & 
Pretty, 2016), Australia and Zimbabwe (Stewart, 1988), Indonesia (Bons, 1990), and 
multiple African countries (Pretty, Toulmin, & Williams, 2011). For instance, studies on the 
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impact of the agroforestry system on soil erosion show that this integrated cultivation 
approach can minimise the amount of soil run-off on steep-slope mountainous areas (Bons, 
1990; Kusumandari & Mitchell, 1997). 
Second, in term of economic benefits, the agroforestry system contributes to farmers’ 
incomes, sources of wood for energy supply, food supply, and inputs for cattle production 
(Nath et al., 2005; Nath et al., 2016; Rahman, Sunderland, Roshetko, & Healey, 2017; 
Tougiani, Guero, & Rinaudo, 2009). The incomes are mostly produced from sales of 
agroforestry products, either timber or non-timber products. In particular, for farmers’ 
livelihoods, agroforestry amplifies the availability of physical, natural and financial capital, 
such as improving household assets, landholding and credit opportunities (Nath & Inoue, 
2008). In addition, agroforestry could support the sustainability of the livelihoods of rural 
communities, by supplying potential farming inputs, such as fodder for grazing animals.  For 
example, Lusiana et al. (2012) found that the intercropping grass farming to provide cattle 
fodder could increase the feed supply of smallholder dairy farmers in East Java- Indonesia. 
In turn, this would increase the productivity and welfare of the smallholders themselves 
(Lusiana et al., 2012). 
Third, through agroforestry, the community is able to generate human and social capitals. 
For instance, smallholder farmers who engage with agroforestry have opportunities to 
increase their skills through training and the extension offered by the government, NGOs 
and donors (Abu Hanif et al., 2018; Akamani & Hall, 2015), and to develop the human 
capital of their livelihood through generating funding for their children to acquire further 
education (Nath & Inoue, 2008). Some empirical research also confirms that agroforestry 
assists the users to develop many kinds of social connections, trust, solidarity, local 
institutions, and collective action (Akamani, 2012; Nath & Inoue, 2008; Tougiani et al., 
2009). Agroforestry is an inclusive programme which has the capability of reducing conflict 
among land users by giving them space for their involvement in land management in sharing 
benefits (Tougiani et al., 2009). This also relates to the advantage of the agroforestry 
approach in creating social justice, such as providing space for farmers to grow fodder 
shrubs, which reduces the working hours of women collecting off-farm feed or roughage 




3.4.4 Challenges in the use of agroforestry systems 
3.4.4.1 The drawbacks of agroforestry systems 
Besides these benefits, however, we also need to consider some of the drawbacks of the 
agroforestry system. Firstly, there are the possibilities of trade-offs both economically and 
ecologically due to the efforts of adjusting the ecosystem (Lasco, Delfino, Catacutan, et al., 
2014). Social factors such as policy conflicts and conflict of interest between farmers and 
government can cause this kind of situation (Lasco, Delfino, & Espaldon, 2014). Moreover, 
competition between trees and other crops (Hosier, 1989) has encouraged farmers to 
defoliate or fell old-growth trees to secure their agricultural crops. For instance, some 
forestland degradation and illegal logging in West Java arise due to the over exploitative 
attitudes towards forest resources by agroforestry users (Gunawan et al., 2004; Tsujii & 
Herianto, 2008). Secondly, agroforestry may create conflict between the government, as 
initiator, and communities, as users, if the initiator is not able to appreciate local values and 
needs. A study by Nath and Inoue (2008) asserts that the ‘top-down’ agroforestry approach 
imposed by the government in Bangladesh discourages the local community from adopting 
it. Thirdly, the sustainability of land tenure of agroforestry is uncertain due to the weakness 
of the state’s policies over land concessions (Lasco, Delfino, Catacutan, et al., 2014; Lasco, 
Delfino, & Espaldon, 2014). Secure land tenure and tree use rights are important for the 
successful implementation of smallholder tree planting activities (Nath et al., 2005; Rahman 
et al., 2017). Fourthly, agroforestry may create free-riding behaviours, such as tree theft, 
corruption or power-abusive attitudes by a government body (Tougiani et al., 2009). In many 
cases, free-riders have discouraged the community to engage with agroforestry schemes 
(Maryudi et al., 2016; Maryudi & Krott, 2012a). All these potential drawbacks need to be 
considered when researching specific cases of agro-forestry systems in smallholder 
communities. 
3.4.4.2 Social capital and solving challenges in agroforestry 
When communities surrounding the forest have limited physical and economic capital, 
social capital has become an important aspect of agroforestry management (Qurniati, 
Febryano, & Zulfiani, 2017), including solving dilemmas of collective action (Ostrom, 
2008). Ostrom (2008) highlights many types of social capital that could play a role in solving 
problems in the collective action around the use of a CPR. The first relates to bonding social 
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capital, which has an important potential capability to solve dilemmas in collective action 
(Putnam, 1993) . In addition, bonding social capital is argued to be greatly needed at the first 
stage of establishing community efforts in which agreed rules are constructed (Pretty & 
Shah, 1997). Those rules are essential for constructing management and decision-making, 
channelling information or loans among members, and establishing trust in collective 
behaviour by knowing that others will do so too (Pretty & Shah, 1997; Pretty et al., 2011). 
Confidence grows once small homogenous groups have successfully achieved collective 
goals (Pretty & Shah, 1997) which can then act towards facilitating connections with other 
actors outside the group or bridging networks. The formation of bridging social capital 
between local organizations has been found to be a significant factor in dealing with conflict 
in sharing benefits and obligations and can lead to creating a local committee or other 
community-based institutions (Nath & Inoue, 2008; Nath et al., 2005; Pretty et al., 2011). 
The next element is linking social capital, such as collaboration between government, 
communities, and researchers via the actions of key stakeholders or gatekeepers. This 
linking is essential to provide feedback data, such as about the type of resources and pattern 
of relationships between policies, resources and the resources as feedback, for developing 
better CPR management. This linking social capital has also been argued to be a profound 
factor in building agroforestry practices that suit local practices and needs, helping the 
community to solve problems, providing an alternative livelihoods approach to reduce 
dependence on project resources, assisting the technology adoption  (Lasco, Delfino, & 
Espaldon, 2014; Nath & Inoue, 2008; Pretty et al., 2011; Tougiani et al., 2009).  
The third element - well-defined rules, policies and institutional arrangements - are related 
to institutional factors that are involved in solving problems in the formal governing of 
agroforestry lands. In a collective action, working rules can create systems and monitor 
performances (Ostrom & Ahn, 2009). Ostrom (2011) proposes seven types of working rules 
that affect the structure of an action situation - such as management of CPRs - including 
boundary rules, position rules, scope rules, choice rules, aggregation rules, information 
rules, and payoff rules. Table 3-3 provides a summary of the explanation for each of these 
kinds of rules. For example, legal frameworks ensure communities’ formal rights over the 
forest resources that define certain boundaries to ensure sustainability outcomes (Li, 2002) 
and also can act to warrant community involvement (Pretty et al., 2011). The formal policies 
of regional or national government can also assist the community to access certain sources 
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of funding for society to benefit from agroforestry lands (Addinsall, Weiler, Scherrer, & 
Glencross, 2017).  
Table 3-3. Seven types of working rules in action arenas of resource management (Fidelman, 
Van Tuyen, Nong, & Nursey-Bray, 2017; Ostrom, 2011)  
Type of working rules Explanation 
Boundary rules Rules specify how participants can take part in such management. 
Position rules Specify the participants (who in turn have a combination of 
resources, perspectives and preferences) and their roles in 
resources management. 
Scope rules The functional scope and geographic domain that can be affected 
by the resources management. 
Choice rules Specify the actions participants can take as part of their roles. 
Aggregation rules Rules specifying decision-making procedures, including 
arrangements to aggregate the preferences of participants. 
Information rules Rules specifying the arrangements for information exchange 
between participants. 
Payoff rules Rules specifying the incentives and disincentives in terms of 
resources available to support decision-making and action. 
 
The final element that contributes to managing and resolving challenges in managing CPR, 
including the development of agroforestry, relates to trust, norms and solidarity. Trust 
influences the effectiveness of collaborative action among actors (Kramer & Tyler, 1996). 
This is related to the ability of trust to act as a ‘lubricant’ in a collaboration that can reduce 
the cost of transactions (Coleman, 1986; Fukuyama, 1995a; Pretty & Smith, 2003; Putnam, 
2000). Olson (1965) argues that trust is an essential factor in sustainability outcomes for a 
group because it mediates the dilemma between individual interests and collective 
incentives. The action is influenced by the level of trust in a relationship. The higher the 
level of trust, the more effective the collaboration (Kramer & Tyler, 1996). Individuals with 
a high level of social trust are expected to perform more responsibly in managing both their 
environment and their partners (Moon et al., 2017). Trust in a relationship is vital for 
determining critical decisions (Jap & Ganesan, 2000) while ensuring a satisfactory level of 
behaviour of parties in a relationship (Lusch & Brown, 1996). For example, Osterhoudt 
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(2018) found that the agroforestry system in an agrarian village in Madagascar had been 
developed through social memory that had become a hereditary norm passed down from 
generation to generation. This agroforestry system has proved remarkably resilient, 
withstanding repeated economic, social and ecological challenges (Osterhoudt, 2018). Trust 
and solidarity in the community play a role in developing social cohesiveness to oversee the 
forestland that significantly impacts on decreasing levels of illegal logging (Qurniati et al., 
2017).  
In summary, while much of this chapter has been devoted to establishing the broad 
contribution of social capital to the resilience of smallholder communities, there is also, as 
evidenced in this section, a significant body of literature that shows how social capital, in 
all its elements, potentially contributes to managing challenges in the specific case of the 
development and maintenance of agroforestry systems as a CPR in smallholder 
communities.  
3.5 Conclusion 
In the introductory section to this chapter, I explained that this chapter will undertake a 
review of multiple bodies of international scholarship in order to provide the theoretical 
basis for developing an analytical framework for analyzing the relationship between social 
capital and community resilience. Based on a framework provided by Bebbington and 
Perreault (1999), it was found that social capital has become an essential factor for assisting 
individuals or communities in accessing resources for developing their sustainability.  
The first section presented the theory of social capital. By following the argument outlined 
in Portes (1998), this thesis argues that Bourdieu (2002) provides a clear fundamental 
definition of social capital which provides an essential first element for the way this thesis 
will go about understanding the role of social capital in assisting the community to access 
other forms of capital. Further, the social capital framework also provides insight into 
agglomerations and dimensions of social capital, from which two styles of social capital, 
structural and cognitive social capital, were identified. In this context, structural capital 
comprises of various forms of social networks (bonding, bridging, and linking social 
capital), and formal rules, such as legal frameworks. On the other hand, cognitive social 
capital refers to trust and social norms (reciprocity, cohesiveness and solidarity). These two 
dimensions of social capital have been argued in wider scholarship to be interconnected for 
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facilitating and accommodating collective behaviours of individuals or communities in 
social life.  
The second section provided an explanation regarding the discussion of sustainability, 
allowing this thesis to follow the concept of resilience as the basis for understanding the 
sustainability of a community. In this sense, the definition of resilience as “the capacity of a 
system to absorb disturbance and reorganize while undergoing change so as to retain 
essentially still the same function, structure, identity and feedbacks” (Walker et al., 2004, p. 
5) has become the foundation to define aspects of community resilience. The low capacity 
of a community to withstand adversity may lead to the vulnerability of the community. In 
contrast, the high capacity to cope with and adapt to perturbations can lead to a resilient 
community.   
The capacity of the community to develop their resilience relates to assets embedded within 
or owned by the community. The tri-capital community resilience framework proposed by 
Wilson (2012a), highlights three fundamental capitals — economic, environmental, and 
social capital - as community assets that are essential for developing a resilient community. 
This framework not only can provide a connection between those assets and the vulnerability 
or resilience of the community but it also can allow us to understand the transition process 
in developing resilience based on capital ownership. The dynamics of community resilience 
itself can be indicated by three mechanisms, namely: flexibility, options, and learning.  
The third section presented a theoretical framework to enable the understanding of how 
communities could access capital for enhancing their asset ownership. In this context, access 
to resources related to the ability of individuals or communities to gain, control, and maintain 
access from which they could gain benefits from the resources. In particular, to access 
agroforestry lands, the literature shows that social capital could potentially both support and 
hamper the community in their attempts to access agroforestry lands. 
These reviews of wider theoretical literature and prior research now allow this thesis to 
develop around an analytical framework summarising key elements of this research. 
Elaborated from the basic framework of Bebbington and Perreault (1999), Figure 3-5 depicts 
the core analytical framework that will structure the enquiry in the rest of this thesis. By 
deploying the above framework, it will attempt to provide an in-depth understanding of the 
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role of social capital in gaining, controlling and maintaining access to resources, in particular 















Figure 3-5. The central analytical framework of this thesis (Developed from Bebbington & 
Perreault, 1999) 
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CHAPTER 4.  RESEARCH METHODOLOGY AND DESIGN 
4.1 Introduction 
This chapter presents the research methodology and design chosen for collecting and 
analysing the data to answer the research questions of this thesis. The thesis aims to discover 
the role played by embedded social capital within smallholder dairy farmer (SDF) 
communities in West Java in shaping the ability of the communities to access forest 
resources, in particular the agroforestry lands, and in so doing developing their resilience. 
Integral to this research is how these various forms of social capital affect the communities’ 
ability to gain, control, and maintain their access to the agroforestry lands within the 
community-based forest management (CBFM) system carried out by Perhutani. 
The research employed a qualitative case study method, which provides a comprehensive 
study of the experiences or practices of forest-dependent communities in utilizing and 
maintaining forest resources to secure their livelihoods within a specific context (Yin, 2014). 
This method aided an understanding the role of social capital in supporting the communities 
to access the forest resources through different perspectives. Information was sourced from 
SDF community members and stakeholders, who played essential roles in the integration of 
dairy farming and agroforestry system. Further, the case study approach allowed the 
researcher to develop knowledge through analysing the participants’ points of view 
(Sarantakos, 2005; Swanborn, 2010; Yin, 2014). 
This chapter is divided into six parts. It first explains the research paradigm, including the 
philosophical foundation and research methodology underlying this study. The following 
section, the research design, covers the case study approach and fieldwork sites, sampling 
strategies, and data collection methods. This section clarifies the four data collection tools, 
namely, semi-structured interviews, focus group discussions (FGDs), field observations, and 
document analysis. Section three provides information about the methods used in analysing 
data and interpreting the findings of this study. The fourth and fifth sections discuss the 
ethical and research quality considerations, and the conclusion provides a summary of the 




4.2 Research Paradigm 
4.2.1 Philosophical foundation 
This research used constructivism as its philosophical foundation. This view argues that 
truth, such as a social phenomenon, was structured by different people’s interpretations of 
reality, and that it is shaped by the social interaction of individuals within a group 
(Walliman, 2006). As Crotty (1998, p. 42) states “all knowledge, and therefore all 
meaningful reality as such, is contingent upon human practice, being constructed in and out 
of the interaction between human beings and their world, and developed and transmitted 
within an essentially social context”. Sarantakos (2005) compiles seven underlying 
assumptions of the constructionist worldview, which are as follows: 
1. There is no objective reality. It presumes that facts objectively exist, but they are not 
accessible. Therefore, we need to construct the truth by using people’s experiences and 
interpretation. Crotty (1998, p. 9) asserts that “meaning is not discovered, but 
constructed”. 
2. There is no absolute truth. This view relates to the relativity of reality, which encourages 
different people’s interpretations to seek the truth (Wilson, 2008). Different people may 
construct meanings in various ways.   
3. Knowledge does not come through the senses alone. Reality may exist beyond people's 
consciousness, but people need to make it meaningful to them. 
4. Research focuses on the construction of meanings. Researchers construct knowledge by 
finding meanings from impressions of reality interpreted by respondents’ narratives.  
5. Meanings are not fixed but emerge out of people’s interaction with the world. 
Constructivist researchers focus on a particular context of study location because of 
many realities specific to the community and areas that bear them (Wilson, 2008). 
6. Meanings do not exist before a mind engages with them. Regarding the establishment 
of knowledge, the constructivist worldview emphasizes the consensus derived from the 
interaction between the researcher and the subject of study. 
7. The world is constructed by the people who live in it. In social constructivism, people’s 
life settings are established through community interactions and are shaped by the social 





4.2.2 Case study community 
This research explored the SDF communities’ understanding in employing the social capital 
embedded within their community which enables them to access forest resources and to 
increase their resilience. Various dimensions of social capital that emerged in society are 
intangible assets expressed verbally and reflected practically by people.  Constructivism 
guided this study by identifying and analysing meanings interpreted by participants through 
their stories and experiences. In structuring these meanings, this worldview also supported 
this research in revealing the complexity of views by incorporating a wide range of 
participants’ interpretations. A set of general questions were applied in the field, which 
invited them to develop their own understandings of a circumstance (Creswell, 2009; 
Creswell & Creswell, 2018).  By investigating narratives, practices, situations, and 
experiences of the community’s endeavours to access the forest resources in West Java, the 
definition of access highlights the transformation of socio-ecological engagement between 
the community and the forest, shaped by various dimensions of social capital, and by 
institutions operating in social life (Bebbington & Perreault, 1999).       
Community members in this study are mainly smallholder dairy farmers living close to the 
forest areas; their linkages are possibly captured by encompassing the community’s 
experiences in their natural settings. The assumption was that each community member 
possesses a particular socio-economic background that may influence their practices in 
utilizing the forest resources. Semi-structured questions were designed to capture the 
complexities interpreted by the community members. This research could disclose the link 
between social capital and access to forest resources for developing SDF community 
resilience in West Java, Indonesia.  
4.2.3 Qualitative research methodology 
Research methodologies refer to “plans and the procedures for research that span the steps 
from assumptions to detailed methods of data collection, analysis, and interpretation” 
(Creswell & Creswell, 2018, p. 3). They formulated the research approach as a bridge that 
links the philosophical worldview and the research design constructed by a researcher. A 
specific worldview chosen by the investigator becomes one of the rationales for the selection 
of the research approach (Creswell & Creswell, 2018). Creswell (2009) suggests at the 
existence of three research approaches: quantitative, qualitative, and a mixed (quantitative 
and qualitative) approach.  
101 
 
The key feature of quantitative research is collecting numerical data and making statistical 
analyses to deduce conclusions (Fallon, 2016). This approach is designed to quantify or 
measure variables and generate figures from which the researcher can posit the status of the 
variable in question and proceed with further investigations (Sarantakos, 2005). Quantitative 
inquiry provides results which may reveal correlation or cause-effect phenomena, and is 
often employed to test whether a theory is accurate or needs adjustments (Bloomberg & 
Volpe, 2016). 
By contrast, the focus of qualitative research is the use and interpretation of words and texts 
as opposed to numbers (Hesse-Biber & Leavy, 2011), as well as the interpretation of social 
or human phenomenon constructed by individual or group choices (Creswell, 2018). 
Creswell and Creswell (2018, p. 4) define “qualitative inquiry as an approach for exploring 
and understanding the meaning individuals or groups ascribe to a social or human problem” 
(p. 4). A qualitative approach has become a methodology to establish meanings by 
compiling, analysing, and interpreting data or information derived from experiences, 
practices, and events viewed by particular participants, investigators, and (sub)-cultures 
(Henwood, 1996). 
Besides those two different approaches, mixed or pragmatic methods emerge as integrative 
methods which allow quantitative and qualitative data collection in one research scenario 
(Creswell & Creswell, 2018). It presumes that this integrative approach could provide a 
better understanding of a research problem than a single approach could provide (Mukherjee 
& Kamarulzaman, 2016). Researchers usually adopt the pragmatic approach to gather data 
or information within a sophisticated research environment that involves various layers of 
understandings and requires the use of various procedures in analysing data (Bloomberg & 
Volpe, 2016).  
As explained above, this research adopted a constructivist worldview, employing an 
interpretive framework through which narratives, behaviours, and practices were interpreted 
as data for understanding the reality of social phenomena understood via social actors’ 
viewpoints enmeshed in meaning-making activities (Hesse-Biber & Leavy, 2011). To grasp 
information regarding the experience and practices of smallholder dairy farmer (SDF) 
community members in West Java, the research follows a qualitative approach for three 
reasons. First, the value of the use of a qualitative approach as an alternative research 
approach that bridges the constructivist worldview has been signalled by many authors. For 
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example, Henwood (1996, p. 27) argues “it has strengthened one of the key features of the 
qualitative paradigm, that researchers construct versions of the world through their activities 
as social and political subjects, do not merely reflect facts with a self-evident objective 
reality; this position is known as epistemological constructionism”. Second, information or 
data presented in the form of texts derived from participants’ narratives may convey 
complexity, rather than the simplicity of individuals’ or groups’ interpretations. Creswell 
and Poth (2018) state that one of the rationales of researchers in employing the qualitative 
approach lies in the complexity captured by this methodology in terms of detailed 
understanding of the problems. 
Last, this research did not aim to seek a correlation of certain factors or variables with a 
social phenomenon. Instead, it is designed to investigate a deep narrative understanding of 
particular influences within the phenomenon. In this context, focusing on social capital 
embedded within SDF communities in shaping community efforts in accessing agroforestry 
lands for developing their resilience, this study assumed that social capital is an essential 
factor for accessing these lands. Therefore, this research attempted to explain communities’ 
experiences in operationalizing social capital for accessing the forestlands through which 
they may build their resilience. Therefore, this qualitative research offers a holistic approach 
to understanding social issues by providing exploratory, descriptive, and explanatory 
purposes (Hesse-Biber & Leavy, 2011). 
4.3 Research design 
4.3.1 Qualitative case study   
Qualitative research has been broken down into several types of methodologies that might 
be selected by investigators based on their aims in addressing their research focus and 
investigating the research problem (Creswell & Poth, 2018). The focus of this particular 
research is that of investigating a social reality within a specific community. In particular, 
this study was aimed at exploring a detailed and in-depth explanation of various dimensions 
of social capital embedded within SDF communities in shaping the ability of the 
communities to gain, control, and maintain their access to the forest resources. These 
premises guided this study to employ qualitative case-study research for addressing the 
research’s focus and problem.  
103 
 
Bloomberg and Volpe (2016) define case study inquiry as “an explanatory form of inquiry 
that affords significant interaction with research participants, providing (an) in-depth picture 
unit of study” (p. 46). The case study approach is favourable when the research questions 
are mainly composed of “how” or “why” questions, the inquiry focuses on a current 
phenomenon, and the investigators have minimal control over the behavioural events (Yin, 
2014). Creswell and Poth (2018) assert that this approach allows researchers to investigate 
single or multiple cases of a real-life inquiry by gathering in-depth data derived from various 
information sources, such as interviews, observations, documents, and audio-visual 
materials. This methodology allows for the development of theory on social capital and 
community access to forest resources, and their impacts for community resilience, based on 
the meanings and interpretation of subjective discourses (Sarantakos, 2005). 
4.3.1.1 Case study sites 
4.3.1.1.1 Location 
The study was conducted in West Java province, and four SDF communities across four 
villages within this province were selected. The rationale for choosing this province was the 
strategic role of this region, as the second-largest domestic milk producer in Indonesia, after 
the East Java province. In 2016, West Java supplied around 302,559 tons of milk, which 
represents 33.15 per cent of the total domestic fresh milk production in the country 
(Kementan RI, 2017). In term of selecting ‘community’ as the unit of analysis (Yin, 2014), 
I followed the definition of community as a ‘community of place’. This refers to a group of 
people in a common geographical area, who have mutual interests, are tied by dynamic 
socio-economic interactions, and engage in collective action (Sharifi, 2016). In the local 
context community and village were synonymous and the latter had become the social, 
administrative and geographical boundary that distinguishes one community from another.  
The selected fieldwork locations were four villages where the SDF communities which 
depend on forest resources are present. In this sense, ‘forest-dependent community’ refers 
to a group of dairy farmers who use utilize or extract the forest resources which provide not 
only economic benefit but also shape farming culture carried out by the community 
(Matarrita-Cascante & Trejos, 2013).  In determining the study sites, I communicated with 
two representatives from two major dairy cooperative in this province, namely Koperasi 
Peternakan Bandung Selatan (KPBS-Pangalengan/ South Bandung Dairy Farmer 
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Cooperative) and Koperasi Peternak Sapi Bandung Utara (KPSBU-Lembang/North 
Bandung Dairy Farmer Cooperative), before I started my fieldwork. These two cooperatives 
had around 9,000 members representing more than 60 per cent of the total of dairy farmer 
population in West Java (Disnak Jabar, 2016). By consulting with the cooperatives’ 
representatives, I acquired information about potential sites for conducting my fieldwork.  
Based on this consultation, I chose four villages (Figure 4.1), representing four different 
SDF communities in West Java, namely Tarumajaya, Margamukti, Jayagiri, and 
Cikahuripan village.  Generally, Perhutani - that holds most of the forest concessions in Java 
- gives permission to the local forestry communities for becoming involved in managing the 
forests, including agroforestry practices, through Pengelolaan Hutan Bersama Masyarakat 
(PHBM/ Joint community forest management) scheme─ the current CBFM system carried 
out by the forestry company. For example, the SDF communities in Tarumajaya and 
Margamukti, in the southern part of Bandung city (the capital of West Java), had been 
relying on the PHBM scheme for utilizing agroforestry lands for grass farming. However, 
since the system did not specifically cover the tenancy of the SDF communities for 
cultivating grass, they did not have contracts over their agroforestry land tenancies. As part 
of the village community members, the dairy farmers in these villages depended on the 
agreements between Lembaga Hutan Masyarakat Desa (LMDH/Village Forestry 
Community Institution) and Perhutani for conducting the PHBM scheme in these villages. 
In contrast, aside from their involvement in the PHBM scheme, the SDF communities in 
Jayagiri and Cikahuripan villages, in the northern part of Bandung city, had been relying on 
formal contracts in utilizing agroforestry lands for grass farming. In this sense, their 
tenancies over the agroforestry lands for grass farming had been reinforced by written 
agreements between the communities and Perhutani, hosted by KPSBU-Lembang. The 
contracts set out the rights and obligation of both Perhutani and the SDF communities in 
managing the agroforestry lands, the time span of the agroforestry land tenancies, and the 
rate of the profit-sharing fees paid by the SDF communities to the company. 
Besides the different degrees of formality of agroforestry-land-tenancy, the four SDF 
communities had been chosen because of the diversity in challenges and threats they face in 
sustaining their access to the agroforestry lands. The communities in Jayagiri and 
Cikahuripan had been concerned about the ecotourism activities emerging in their village 
forest areas. Many agroforestry patches surrounding these villages had been converted to 
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excursion forest sites, such as camping grounds and picnic areas. Besides, it was also 
reported by the KPSBU-Lembang's staff that off-road activities on the forestlands had 
damaged the forest alleys passed daily by the communities to transport fodder from the 











Figure 4-1. Map of study location in West Java (Source: Appgis, 2019) 
On the other hand, the forest areas in Tarumajaya and Margamukti had been subject to land 
encroachments. Many landless farmers within these villages have illegally converted 
forestlands to vegetable-crop farm areas. Previous studies had reported that the forestland 
encroachments in these areas were characterized by illegal logging and forestland cultivation 
(Gunawan et al., 2004; Parikesit, Djuniwarti, & Hadikusumah, 1997).  
The encroachment had provided advantages and disadvantages to the communities. On the 
one hand, the agricultural activities on forestlands had provided crop wastes which were 
utilized by the communities to support fodder supply (Parikesit et al., 2005). On the other 
hand, the illegal farming had caused deforestation which had left the areas prone to soil 
erosions, landslides and floods (Kumalasari, Koestoer, & Hasibuan, 2019; Kusumandari & 
Mitchell, 1997). It had also been reported that since 1996, some forest areas surrounding 
 
 
Jayagiri and Cikahrupian villlage 
Tarumajaya and Margamukti villlage 
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these two villages, namely the Wayang Windu forest area, has been utilized for geothermal 
power industry operated by Star Energy Geothermal Wayang Windu Limited [Star Energy], 
such as steam-well sites, steam piping lanes, and a power plant (Bogie, Kusumah, & 
Wisnandary, 2008). However, Star Energy had been actively rehabilitating the forest areas 
to minimize the impacts of the forestland conversion. For example, from 2002 to 2018, in 
cooperation with Perutani and the local forestry institution (LMDH), and the power 
company planted more than 600,000 trees to rehabilitate the forestlands (Star Energy, 2018). 
4.3.1.1.2 Geographic, climatic and demographic features  
Table 4-1 illustrates some geographic, topographic, climatic and demographic figures of the 
four villages. Jayagiri and Cikahuripan are two adjacent villages in sub-district Lembang of 
West Bandung regency, and are located around 19 kilometres from Bandung city to the 
north. Lembang area is a popular tourist destination in the Bandung region where visitors 
can enjoy many types of activities, from natural forest to man-made thematic gardens and 
attractive venues. These two villages are located on the foothills of Mount Tangkubanparahu 
at an altitude of 1200-1250 meters above sea level (asl). Tangkubanparahu is an active 
volcano in West Java which has a unique shape like an upside-down boat and has become 
one of the leading tourist sites in this regency (Wulung & Brahmantyo, 2019). The mountain 
is surrounded by protection forest areas within Resor Pemangku Hutan18 (RPH/resort forest 
unit) Lembang areas which are attached to several villages in the sub-district Lembang, 
including Jayagiri and Cikahuripan village. The forest areas of Jayagiri and Cikahuripan 
village are estimated to cover around 627 and 441 hectares, or 64.4 per cent and 51.9 per 
cent of the total area, respectively.  
On the other hand, Tarumajaya in the sub-district Kertasari and Margamukti in sub-district 
Pangalengan are two neighbouring villages which are situated about 50 kilometres in the 
southern part of Bandung city. The area of these two villages is dominated by tea plantations 
operated by private and state plantation companies. It was estimated that around 1,800 
hectares of tea plantations are in Tarumajaya and 533 hectares in Margamukti (BPS, 2018a, 
2018c). Lying on the foothills of Mount Wayang and Mount Windu, Tarumajaya and 
Margamukti villages have an altitude about 1480 and 1570 meters asl respectively, which 
are relatively higher than the other two study sites. These two mountainous regions are also 
                                                 




covered by protection forests within RPH Wayang-Windu, which are jointly utilized by 
these two village communities. Tarumajaya has a larger forest area than Margamukti, of 
1070 hectares compared to 813 hectares.  
Table 4-1. The geographic, climatic and demographic features of the fieldwork sites (Source: 
BPS, 2018a, 2018b, 2018c; Kantor Desa Jayagiri, 2017; Kantor Desa Tarumajaya, 2017) 




    
Regency/District West Bandung West Bandung Bandung Bandung 
Sub-district Lembang Lembang Kertasari Pangalengan 
Distance to Bandung 
city  
Approximately 18 
km to the north  
Approximately 20 
km to the north 
Approximately 50 
km to the south 
Approximately 48 
km to the south 
Height (meters) asl 1250 1200 1570 1480 
Location Foothill of Mount 
Tangkubanparahu 
Foothill of Mount 
Tangkubanparahu 
Foothill of Mount 
Wayang and 
Mount Windu 
Foothill of Mount 
Wayang and 
Mount Windu 
Total area (hectares) 974 850 2743 2613 
Forest areas 
(hectares) 
627 441 1070 813 
Climate (2017):     
Average daily 
temperature (°C) 
22 22 21.5 21.5 
 
Demographic facts: 
    
Population (people) 21151 13214 15527 17437 
Population density 
(people/per km2) 
2284 1555 556 667 
Number of dairy 
farmer households 
657 269 419 713 
The average daily temperatures in the four villages are similar, around 22oC. The 
temperature in these areas is colder than the average temperature in West Java, which 
reaches 23.3oC (BPS, 2018d). Owing to the cool mountain climate, these areas have been 
protected by the Indonesian government as the centre of dairy farming in this province since 
the early 1970s (Remenyi, 1986). The climate provides ambient temperatures, and this area 
is regarded as a ‘thermoneutral’ zone where lactating cows can withstand heat stress 
(Kadzere et al., 2002).  
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The four study sites vary greatly in their demographic composition. In terms of population, 
Jayagiri village has the largest population, with more than 21,000 inhabitants. The 
population of Margamukti village is also high (17,437 people) compared to the other two 
villages, Tarumajaya (15,527 people) and Cikahuripan (13,214 people). Jayagiri village also 
has the highest population density, with 2,284 people per kilometre square (people/km2). In 
contrast, Tarumajaya has the least population density among other locations (556 
people/km2).  Margamukti holds the highest number of dairy farmer population standing at 
713 people, followed by Jayagiri, Tarumajaya, and Cikahuripan which have dairy farmer 
populations of 657, 419, and 269 people, respectively. Most of the people in these villages 
are Sundanese and use the Sundanese language in their daily life. Having the ability to speak 
this language, I used it to interview the dairy farmers involved in this study.  
4.3.2 Survey sample 
The participants in this research, both SDF community members and key informants, were 
chosen through the use of a purposive sampling method. This sampling strategy employed 
in this study was aimed at selecting participants who represent individuals who could 
provide data or information for an in-depth understanding of the social phenomenon within 
this qualitative inquiry, and which allows the investigator to address the research problems 
(Creswell & Poth, 2018; Patton, 2015. Creswell and Creswell (2018) argue that “the idea 
behind qualitative research is (to) purposefully select participants or sites (or documents or 
visual material) that will best help the researcher understand the problem and the research 
question” (p. 185). The application of this sampling method for recruiting participants 
coming from SDF community members and key informants follows. 
4.3.2.1 SDF community members 
In this case, the selected SDF community members were dairy farmers who had been 
engaging with agroforestry practices, such as collecting and planting fodder crops on 
agroforestry lands to support their dairy farms for more than six years. It was presumed that 
the six year period might provide sufficient time for the farmers to adopt and engage in the 
practice. If the agroforestry was a new practice adopted by the farmer, they could reach the 
optimal time in adopting this new practice in six years (Kuehne et al., 2017).  
109 
 
As explained in the previous section regarding the selection of study sites, two dairy 
cooperatives, KPBS-Pangalengan and KPSBU-Lembang, assisted me in determining the 
appropriate locations for this research. Likewise, in recruiting these participants: the 
cooperatives also provided information regarding some key actors, most of them are heads 
of farmers’ groups, who could assist me in finding participants meeting the criteria. Once I 
gained this information, I made contacts and held meetings with them to discuss my research 
plans in their villages. These leaders became my interviewees, and they also recommended 
particular group members as participants. However, to avoid potential bias, I employed the 
criteria as had explained in the previous paragraph, and I also selected randomly the group 
members proposed by the groups’ leaders. My approach of identifying appropriate 
participants based on group leaders’ information resonated with the principle of purposive 
sampling, through which I selected participants that suited the research objectives. In total, 
40 participants – seven women and 33 men – were recruited in this research across the four 
case study sites, comprising ten interviewees from each village.  
4.3.2.2 Key informants 
Key informants are individuals and members from a formal or informal institutions who 
possess first-hand knowledge and understand the contextual situation of a community 
(UCLA, 2003), beyond the SDF communities’ views. Within this research, key informants 
encompassed various stakeholders related to the agroforestry activities performed by the 
communities, including local government representatives (at the provincial and regency 
level), Perhutani representatives, heads of local villages, heads of LMDHs, local dairy 
cooperative representatives, researchers and academics from three different institutions─ 
Pusat Penelitian dan Pengembangan Hutan Indonesian (Forest Research and Development 
Centre), Badan Penelitian dan Pengembangan Teknologi Agroforestry 
(BPPTA/Agroforestry Technology Research Institute), and Institut Pertanian Bogor (IPB 




Table 4-2. List of key informants involved in this study 
4.3.3 Data collection methods 
Data is a bundle of information deliberately collected or gathered by investigators who 
further process, analyze, and interpret them as findings for answering the research problems 
or questions (Schensul, 2008). Qualitative data are sets of evidence configured in many 
forms, commonly non-numerical (Creswell & Creswell, 2018; Schensul, 2008). Further, 
Schensul (2008) divides qualitative data into two types, verbal and non-verbal. Data are 
verbal if the majority of what is being analyzed are texts, including individual diaries, letters, 
news, survey or interviews, and field notes. On the other hand, non-verbal data emerges in 
the form of concept maps, kinship diagrams, audio-visuals, and others. The ways in which 
investigators gather data for establishing arguments relate to the chosen method/s (Schensul, 
2008; Yin, 2014). 
A particular approach to research often leads a qualitative researcher's consideration toward 
preferred procedures for gathering data (Creswell & Poth, 2018). Because there is no rigid 





District/Regency level 2 
Dairy cooperatives 
representatives 
CEO  2 
Staff 2 
Perum Perhutani Head of Kesatuan Pemangku Hutan 
(KPH/District-level forest management  
unit) 
1 
Head of Badan Kesatuan Pembangku Hutan 
(Sub-district level forest management unit) 
2 
Head of Resor Pemangku Hutan 




Head of the village office 2 
Secretary of the village office 2 
LMDH Head of LMDH 4 
Researchers / Academia Forest Research and Development Centre 1 
BPPTA 3 
IPB 1 
Total  25 
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set of methods in a qualitative study, researchers may establish different sets of methods 
which are appropriate to answer the research problems and questions (Creswell & Poth, 
2018; Yin, 2014). Other factors, such as the level of engagement, time availability, funding 
support, and context suitability, also affect the investigators in selecting the methods 
(Schensul, 2008).  
When using a case study inquiry, Yin (2014) identifies several types of methods by which 
researchers can collect information, namely accessing documentation, archival records, 
interviews, direct observation, participant observation, and the study of physical artefacts. 
Because these various sources of data are complementary (Yin, 2014), employing multiple 
sources of data to confirm evidence or build theory is imperative (Creswell & Poth, 2018). 
According to Creswell and Creswell (2018), “ typically, in good qualitative research, the 
researchers drew on multiple sources of qualitative data to make interpretations about a 
research problem” (p. 187). This study adopts multiple methods in collecting data, including 
interviews with SDF community members and key informants, focus group discussions 
(FGDs), document analysis, and field observations.  
4.3.3.1 Semi-structured interviews 
Semi-structured interviews consist of a standardised list of questions that allow interviewers 
to gain particular responses from interviewees (Patton, 2015). The questions of semi-
structured or open-ended interviews are designed to enable the participant to express their 
specific experiences in line with the research questions (Flick, 2018). Semi-structured 
interviews pursue an understanding of specific cases rather than empirical generalisations 
(Patton, 2015). A semi-structured interview is relatively flexible, allowing the interviewer 
to change the sequence of the questions and to raise new questions outside of the list (Reed 
et al., 2009). Besides, according to Yin (2014), interviews are a pivotal method of data 
collection in a study case research engaging with human issues.  
By using semi-structured interviews, data in this study were gathered through face-to-face 
conversations with participants. These type of interviews were intended to extract views and 
opinions from the participants (Creswell & Creswell, 2018). The discussion involved SDF 
community members and key informants─ the list of key informants was presented in the 
previous section, and these were questioned using the open-ended questions developed 
based on the literature review and research questions. The similarities and differences 
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regarding these semi-structured interviews are explained in two different parts of this 
section.  
The interviews were conducted in two languages, Bahasa Indonesia and Sundanese. I 
preferred to use Sundanese for interviewing the SDF community members to provide a 
relaxed environment for discussion and allowed the participants to express their feelings and 
recount stories in their own language. In contrast, most of the key informant interviews were 
conducted in Bahasa Indonesia, for formality. Only two interviews with LMDH leaders in 
Jayagiri and Cikahuripan village were conducted in Sundanese. 
4.3.3.1.1 Smallholder dairy farmer interviews 
The interviews with the SDF community members focused on exploring the local 
community practices and experiences in accessing forest resources, including agroforestry 
lands, from which they gather benefits to support their resilience (Wilson, 2012b) argues 
that the resilience of a community can be mediated by individuals or households within the 
community. Focusing on four different SDF communities, the one-on-one discussions with 
the community members involved 40 dairy farmers, ten farmers from each village, 
purposively recruited by the researcher (see the participant sampling section 4.3.2 in this 
chapter).  
Before the interviews, I made appointments with the farmers to set times and locations. As 
I did not know the participants, the role of the dairy farmers groups’ leaders to arrange the 
interviews was essential. At the four locations, the groups’ leaders helped me to organise 
initial meetings to introduce myself and the project to the participants, and also to arrange 
the one-on-one interviews at a particular time and location that suited the participants. I 
considered this important because I did not want to disrupt their workload, which was mostly 
spent on taking care of their dairy farms. It was also important to ensure the participants felt 
comfortable during the interviews and all of their concerns were addressed before the 
interview started.  
All the interviewees allowed me to interview them in their homes at various times. The 
earliest time chosen by the interviewees was around 12.30 pm. Some farmers considered 
selecting this hour when they were taking a rest after collecting fodder and before the 
afternoon milking. The latest time was 7 pm when they were enjoying their leisure time. 
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However, most farmers were willing to be interviewed in the late afternoon, around 4.30 
pm, after they had deposited their milk at the collecting centre. Because of this, I decided to 
rent accommodation in the villages where the SDF communities were living, to conveniently 
follow the interview schedule.  
Each interview started with an introduction regarding the aims of this study. I realized that 
my position as a government officer in a district office of Bandung regency might influence 
the response of the participants, in particular for the interviewees in Tarumajaya and 
Margamukti village. Therefore, at the beginning of the conversation, I explained that this 
study was only designed for academic purposes and did not relate to any government 
projects. This strategy engendered trust and a friendly and comfortable mood. 
Once the introduction was completed, I explained the consent form, which was formally 
prepared to protect the rights of the participants, especially regarding their confidentiality. I 
informed the participants that their identity would not be published to ensure their privacy. 
Instead, I would apply codes to identify each participant. I also confirmed that the 
participants could refuse to answer any questions they objected to, or they could withdraw 
whenever they felt uncomfortable with the interviews. I prepared my recording device to 
tape the interviews and asked for their permission to record the conversation, which all 
interviewees accepted. 
The interviews with SDF community members lasted from 35 to 70 minutes, guided by a 
set of semi-structured questions (see Appendix 7) which had been prepared before the 
interviews. I began the discussion with some simple questions regarding their backgrounds, 
such as farm characteristics, family features, their journey to become dairy farmers, and their 
dairying activities. This set of questions was arranged to generate a pleasant conversation 
between the participants and the interviewer. Yin (2014) categorized these questions as 
“level 1 questions” which are “friendly and nonthreatening questions”. The following 
questions were delivered based on themes related to the research questions which guided the 
line of my inquiry. However, to encourage a fluent discussion, I did not always raise 
questions sequentially. Instead, I questioned the participants based on themes which 
emerged during the discussion. To avoid losing focus, I took notes and marked the interview 
schedules to direct the conversation and ensure the primary components of the interviews 
were covered.  
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4.3.3.1.2 Key informant interviews 
Like the interviews with SDF community members, the interviews with key informants were 
conducted face-to-face. The meetings with the participants were arranged by directly 
contacting offices or agencies where potential informants were located, and the interview 
schedules were then confirmed.  
The protocols for interviewing the key informants were similar to those applied to the SDF 
community members, with an introduction to the researcher’s background, research purpose, 
consent forms and permission to record, which all participants agreed to.  
Semi-structured questionnaires were also used to guide the interviews (see Appendix 8). The 
questionnaires were different from the questionnaires applied to the interviews with SDF 
communities’ members. Unlike the community survey, the questioners were divided into 
five major components: an introduction, key questions, analytical questions, closing 
questions and a summary (UCLA, 2003). The introductory questions conveyed inquiries 
regarding the background of the institution and the role of the participants in their 
organization. The key questions facilitated understanding of an informant’s perspectives 
about the characteristic of the communities, and agroforestry practices carried out by the 
SDF communities. The content of the key questions was derived from the research questions 
and from literature. Some analytical questions were used to thoroughly investigate the issues 
raised regarding access to agroforestry lands. The focus of the probing questions varied, 
depending on the institutional background of the key informant. Most of the key informants 
were questioned regarding the role played by the institutions where they were working or 
were based in supporting the SDF communities to access the agroforestry lands. For 
example, the provincial and sub-district office representatives were asked regarding their 
policies or projects in supporting agroforestry practices carried out by the communities. 
Closing questions provided an opportunity for the participants to add information or 
comments that they considered important. And lastly, at the end of the interview process, 
the researcher quickly summarized the major comments heard throughout the interviews and 
thanked them for their time. During the conversation, I also took some notes of the interview 
contents, to assist in analyzing the data. The notes were also a guide for focussing on 
questions which had been prepared before the interviews. 
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4.3.3.2 Focus group discussions 
A focus group discussion (FGD) is a qualitative research technique that involves a small 
group of people (8–12) who discuss a particular issue related to specific research questions 
and which are guided by a moderator (Flick, 2018; Khan et al., 1991). The FGD may consist 
of a variety of individuals, such as people who know each other in some way, or those who 
do not know each other (Flick, 2018). In this sense, the FGDs involved participants who 
were selected from the SDF community members of the four villages who shared similar 
experiences and concerns related to the study’s focus (Bloomberg & Volpe, 2016). 
The FGDs were conducted separately in the four different villages where the fieldwork was 
conducted. Each focus group consisted of eight to ten smallholder dairy farmers who were 
practising the integrated dairy-agroforestry farming system. The FGDs were only focused 
on a particular farmer group from each village. Most of the participants of the FGDs had 
been interviewed through one-on-one interviews. The discussions allowed smallholders 
with similar backgrounds to express their ideas, experiences and memories related to this 
integrated practice. The FGDs mainly focused on specific agroforestry issues that had been 
experienced by the communities. Each discussion has a different topic. For instance, in 
Tarumajaya village, the discussion emphasized the grass theft problems, forest 
encroachment issues, and the reforestation program in their forest village area. In 
Margamukti village, the FGD focused on the advantages and disadvantages of the 
geothermal power plant company to the surrounding communities, in particular to the access 
of the SDF communities to agroforestry lands. In Jayagiri and Cikahuripan villages, the 
researcher raised the issue of the establishment of ecotourism sites within their village forest 
areas that impact on their agroforestry practices. 
4.3.3.3 Field observations 
This study incorporated observations, including participant and non-participant 
observations, to enrich the data. Kawulich (2005) argues that a participant observation 
reflects the process enabling researchers to learn about people’s activities in the natural 
setting through observing and becoming involved in their activities. The participant activity 
that needs to be observed in any particular study is based on the specific research questions, 
the theoretical approach and interests of the researcher (DeWalt & DeWalt, 2011). The 
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evidence gathered from observation was recorded in many forms, such as field notes, 
photographs, and audio and video recordings (Creswell & Poth, 2018). 
In observing participants’ activities, the observations covered farm activities and non-farm 
activities. Farm activities were all dairying work conducted by the participants, including 
feeding, cleaning barns, milking, collecting fodder, and depositing milk at collecting points. 
In particular, in observing the agroforestry sites, I sometimes walked alone or was 
accompanied by the participants. I was aware of the issue of the inaccessibility of some 
locations (Yin, 2014). For example, in Margamukti, I visited agroforestry lands surrounding 
the geothermal power plant site guarded by the company’s security.  I asked permission to 
enter the site through the security officers at the gateway of the facility. To observe this area, 
I was accompanied by some participants who not only provided an explanation regarding 
data required by this study, but also helped me to easily obtain a permit from security staff 
to access the agroforestry areas. While in Jayagiri and Cikahuripan villages, the community 
members and Perhutani representatives at the field level assisted me in accessing their 
agroforestry lands and ecotourism sites. All the observations of agroforestry lands were 
conducted by fitting in with the farmers’ daily schedules.  
The non-farm activities that were observed included some social and religious events that 
were conducted by the village communities, at various times. For example, in Tarumajaya, 
I became involved in the weekly Quran recitation activity hosted by the local community. 
In this village, I also had opportunities to witness a collective action between Perhutani, 
local communities, the regency government, and the local cooperative association in 
planting forest areas to support reforestation sponsored by the central government. Other 
activities, such as farmers’ group meetings were also observed during the fieldwork. In 
Tarumajaya, I participated in a farmer group meeting discussing the group actions for 
repairing water pipes surrounding their neighbourhood, while in Cikahuripan, I observed a 
group assembly talking about the groups’ financial reports. 
Although observation was not the main data collection tool in this research, it aided my 
understanding of the communities’ circumstances, and provided other sources of data to 
validate the findings (Schensul, 2008). The participant observations can be used for data 
triangulation to develop a coherent justification of themes, reinforcing a study’s validity 
(Creswell, 2009).   
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4.3.3.4 Document analysis 
Document review or analysis is another source of qualitative data (Bloomberg & Volpe, 
2016), which is applicable for case study inquiries (Yin, 2014). Bowen (2009) states 
document analysis as “a systematic procedure for reviewing or evaluating documents─ both 
printed and electronic (computer-based and Internet-transmitted) material” (p. 27). These 
qualitative documents can be found in various forms, such as “public documents (e.g., 
newspapers, minutes of meetings, official reports) or private documents (personal journals 
and diaries, letters, e-mails)” (Creswell & Creswell, 2018, p. 187).  
Documents are essentially used for adding information by which the researchers collated the 
documents with other sources of data. Yin (2014) indicates three essential roles of materials 
in qualitative case studies. First, they become relevant records for confirming the correct 
spellings and titles or names of people or institutions which might be named in an interview. 
Second, documents could provide specific details to reinforce and verify findings revealed 
by other evidence. Documents could assist the researcher in building inferences for further 
investigation. However, Yin (2014) warns about treating the inference “only as clues worthy 
of further investigation rather than as definitive findings, because the inferences could later 
turn out to be false leads” (p. 107). 
To meet the objectives, in verifying and strengthening the evidence, several types of 
documents, such as reports, minutes of meetings, contracts, books, and regulations were 
gathered from farmers group, LMDHs, Perhutani, government officers, and dairy 
cooperatives. Although one dairy cooperative did not allow me to copy a document, I was 
permitted to photograph some relevant parts of the document. Additionally, documents from 
various websites, including government, Perhutani, and the Star Energy website, were also 
downloaded to enrich the document collection.  
4.4 Data analysis 
In a qualitative study, data analysis is a fundamental part of the research. It establishes an 
essential milestone for both collecting data and linking findings with conceptual 
interpretations (van den Hoonaard & van den Hoonaard, 2008). As opposed to quantitative 
research, which might involve a data analysis process after data collection was 
accomplished, the qualitative inquiry conducted in fieldwork sites encouraged the researcher 
to engage in an iterative process between data collection and data analysis (Hesse-Biber & 
118 
 
Leavy, 2011; Walliman, 2006). During the fieldwork, I often looked at my notes and listened 
to audio recordings to confirm answers to questions after the interviews. I began to explore 
the data to search for patterns, insights, and concepts as a primary step in analyzing it (Yin, 
2014), and simultaneously, this activity also provided input for the researcher to adjust the 
semi-structured questions applied in the subsequent interviews.  
Further, most of the data collected in this study consisted of texts, pictures, and audio-visual 
records. Unlike the entrenched statistical models of analyzing quantitative data, qualitative 
data analysis methods are less densely structured (Walliman, 2006). Hesse-Biber and Leavy 
(2011) assert that in qualitative studies, “there is no one right way to go about analysis” (p. 
302). Nonetheless, Creswell (2009) offers interactive procedures through which the 
researcher can understand, analyze, and interpret the data. These steps include organizing 
and preparing data, reading through all the data, applying a coding process, generating a 
description of the data, representing the narrative, and interpreting the meaning of the data. 
The applications of these steps in my research is explained as follows. 
I began the initial analysis by preparing and organizing the data. Within this step, data taken 
from interviews and observations was transformed into interview notes and transcripts. The 
interviews were carried out in two languages, Bahasa Indonesia and Sundanese. I left the 
transcriptions in those original languages, and only relevant excerpts were translated into 
English. I transcribed the semi-structured interviews verbatim. In contrast, some of the 
recordings derived from the FGDs and conversation during field observations were 
transcribed.  
Once the transcribing was completed, I read and scanned each transcription to obtain a 
general picture of the information. This process can reveal general ideas expressed by the 
participants, the nature of the ideas and their depth, the credibility of the data, and the 
importance of the information (Creswell, 2009). During the reading, I highlighted some parts 
of the manuscripts to link the interview accounts with predetermined themes which I had 
constructed from the literature review and research questions. Sometimes, whenever I 
needed to clarify some terms mentioned by participants, I listened to the recordings again. 
In further analysis after viewing and scanning the transcripts, these raw data were coded. 
Coding is a fundamental process in qualitative research for analyzing regularities in the data 
(Punch, 2014), and is understood as a transitional process between data collection and more 
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comprehensive data analysis (Saldaña, 2016). Creswell (2009) defines coding as a “process 
of organizing the material into chunks or segments of the text before bringing meaning to 
information”. The codifying process in this study following the streamlined scheme (Figure 
4-2), proposed by Saldaña (2016). He illustrates how coded data are refined into categories 
and sub-categories. These screened categories were then compared with the thematic, 
conceptual, and theoretical data.  
 
 
Figure 4-2. The streamlined code-to-code theory scheme for qualitative research 
(reproduced from Saldaña, 2016) 
The next step in the qualitative analysis generated a description from the coding process 
(Creswell, 2009). The description comprises detailed information about the set of people, 
places, or events and themes. Themes and sub-themes delineating key issues could appear 
as the primary finding of the qualitative study. Summaries generated were based on the 
themes and sub-themes, links between the themes and sub-themes, as well as references for 
potential quotes to support the findings. 
In term of representing qualitative narratives, the narrative passage could include a 
chronology of events, a detailed discussion of several themes (complete with sub-themes, 
specific illustrations, multiple perspectives from individuals and quotations), or a discussion 
of interconnecting themes. Figures and tables might be used to support the clarity of the 
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narrative passages. This step was followed by data interpretation, in which the findings 
gained by the study are compared with the literature and theories, referring back to the 
research questions (Creswell, 2009), and this then generated a basis for guiding my writing 
and interpretation.  
4.5 Ethical considerations 
This study mainly relies on data gathered from communication and interaction between the 
researcher and human actors, such as in-depth interviews that involved thoughts, feelings, 
knowledge, and experiences of the interviewees (Patton, 2015). I took several steps to ensure 
this research adhered to the ethical requirements. These steps include: 
1. Gaining ethics approval and recommendation from provincial government authority. 
Before visiting fieldwork sites, I gained ethical clearance from the University of Otago 
Human Ethics Committee (Appendix 1). I also obtained a fieldwork recommendation 
from Badan Kepegawaian Daerah Provinsi Jawa Barat (BKD Jawa Barat /Civic 
Service Agency of West Java Province) to conduct research in two regencies within this 
province (Appendix 2). Unlike other researchers needing to obtain a permit from a 
certain provincial or district government body, this recommendation letter was 
sufficient to confirm that I had gained consent from the Governor of West Java under 
the 300 Doktor Jawa Barat (300 Doctors of West Java) programme. The legal 
frameworks of the programme, such as Governor’s Decrees, became the legal protection 
for me, as one of the awardees of the programme, to conduct research fieldwork within 
the West Java areas.  
2. Obtaining a permit to visit and stay in the neighbourhoods of fieldwork sites. When I 
arrived in the village early in my fieldwork, I notified the local authority regarding my 
presence, aims, and stay in their neighbourhood. In Indonesian society, outsiders of a 
neighbourhood─ people who are not formally registered as local neighbourhood 
members proven by the different living address on their identification cards, need to 
report to Ketua Rukun Tetangga (Ketua RT/chief of neighbourhood association) if they 
stay in the neighbourhood for more than 24 hours. To meet this obligation, I attended 
the Ketua RTs and village offices at the four sites to report my stay. By following this 
protocol, I obeyed the basic rule as an outsider and gained respect and trust from the 
local authority.  
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3. Gaining participants’ consent. In terms of ethical considerations in obtaining 
participants' approval, I always asked for their personal consent to be involved in this 
study, both the community members and key informants. I did not force them to 
participate, to ensure that they were comfortable to be interviewed, and I respected their 
rights.  All the participants were willing to be interviewed based on their consent, proven 
by their willingness to sign the consent form (Appendix 3 and 4) before the interviews.  
4. Providing the participant with the information regarding this study. When the consent 
was obtained, I provided all the information regarding this project (Appendix 5 and 6), 
including the aims of the research, the method of interviewing and recording, and the 
ways of presenting and publishing the results. All the participants were given the 
chance to raise any concerns regarding these processes.  
5. Protecting the participants’ confidentiality. All the interviews’ recordings were stored 
in computers with protected passwords which can only be accessed by the researcher. 
When presenting results, the participants are identified by codes to protect their privacy 
and confidentiality. Some participants are referred to by the name of their institution. 
4.6 Research quality 
Trustworthiness, which refers to the transferability, credibility, dependability, and 
confirmability of the research, is imperative for a study, (Creswell & Poth, 2018; Given & 
Saumure, 2008). Since the researcher plays a significant role in producing trustworthy 
outcomes of this research, it is essential to reflect how my position, as an investigator, could 
significantly affect the objectivity of this study (Mruck & Breuer, 2003). To meet the 
standard criteria, I adopted several approaches. 
First, I needed to ensure that participants could freely express their perspectives, 
experiences, and opinions by maintaining closeness between the researcher and participants 
(Creswell & Poth, 2018). This approach is essential because the research findings highly 
depend on the information expressed by the participants, more than the investigator’s 
perception (Bloomberg & Volpe, 2016). Using the local language, Sundanese, created a 
friendly and comfortable environment for the SDF community members to talk freely in 
their own language.  
Second, it was also essential for me to address any conflict of interest that might emerge 
during the study and influence its objectivity.  Conflicts of interest occur where there is a 
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clash between an individual’s professional role and their personal interests (Jacmon, 2018). 
“Conflicts of interest are situations of temptation and bias, situations in which researchers 
have a significant incentive to violate their duties, and may do so through weakness of will, 
rationalization, and/or loss of objectivity” (Curzer & Santillanes, 2012). In this research, I 
took necessary actions during my fieldwork to recognize and reduce risks, in terms of 
choosing participants for my research, especially in two villages─ Tarumajaya and 
Margamukti ─ which are located in my working areas. Since I did not have any experiences 
of visiting or communicating with these communities, none of the participants from these 
sites had previously had communication with me. I did not choose the participants based on 
my personal interests to lead their responses to any desired outcomes. Instead, I gained 
genuine and truthful answers from unfamiliar people. Moreover, for the recruitment of 
participants, I cooperated with several dairy farmers’ group leaders from four sites, who 
assisted me in avoiding potential bias in sampling participants. The leaders invited some 
potential participants to be interviewed, and some of them were willing to be interviewed 
selected based on their consent.  
Third, I also needed to mitigate the conflict of interest experienced by participants because 
of my position as a government officer. Before the interview, I always explained my role as 
a student who was researching for an academic purpose, and which was not a government 
project. I also informed them of the aim of this study to gather information regarding the 
agroforestry practices performed by the SDF communities in West Java that had been barely 
explored by other studies. Therefore, the participants were aware that their participation was 
necessary for the development of their agroforestry practices for supporting the 
establishment of their dairy farms.  Employing this approach, I established rapport with the 
participants. I also gained their trust, by which the participants could recount their 
experiences and comments in a pleasant, friendly, and professional manner. 
Last, I was aware that good quality and conclusive research are frequently linked to validity 
and reliability. Bloomberg and Volpe (2016) define a valid study as a reflection of the real 
world being investigated. In contrast, reliability relates to the compatibility of the research 
when another study to a similar phenomenon is conducted. Yin (2014) suggests “construct 
validity” as a means to verify the trustworthiness of a case study. Construct validity refers 
to a set of planning and actions taken by the researcher for constructing concepts being 
investigated, and which can be developed through the use of various sources of data (Yin, 
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2014). The practice of employing information sources is frequently denoted by the notion 
of triangulation (Swanborn, 2010). Specifically, Patton (2015) indicates “triangulation of 
data sources within and across different qualitative, methods means comparing and cross-
checking the consistency of information derived at different times, observations, and 
documents” (p. 662). This study constructed the interpretation of the research problem by 
triangulating multiple sources of data (Creswell & Creswell, 2018; Yin, 2014), including 
with data from in-depth interviews with the SDF community members, semi-structured 
interviews with key informants, document analysis, observations, and focus group 
discussions (FGDs). Adopted from Yin (2014)  these various sources of data were used to 
achieve the convergence of evidence (Figure 4-3)   
 
Figure 4-3. The triangulation method (Adopted from Yin, 2014) 
Following the triangulation process, construct validity was also established through 
maintaining a chain of evidence derived from any evidence from primary research questions 
to conclusions (Yin, 2014). To do so, arguments provided by the researcher were supported 
by excerpts from interview transcripts, notes, and photos collected from the various sources 
of data collection approaches. Further, this evidence was also employed to strengthen the 
conclusion. To support this validity, I also applied a member-checking approach through 
which data were validated by participants to clarify their answers and opinions in the 
interviews (Turner & Coen, 2008).  
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This study aims to discover the role of social capital embedded within SDF communities in 
West Java in supporting the community to access forest resources for developing the 
resilience of the community, through interpreting perspectives, narratives, experiences, 
practices, and beliefs from the community members and stakeholders. This chapter has 
provided the premises for selecting the chosen research methods that can report on these 
diverse perspectives. This research adopted qualitative research approaches based on a 
constructivist worldview assuming that diverse realities are present and that the knowledge 
derived from this research’s findings are only interpreted by the methods employed by the 
researcher and the narratives of the participants. Hence, the findings of this study should be 
understood as subjective reality, rather than objective truth (Sarantakos, 2005). 
In harmony with the constructivist worldview, this study adopts four data collection 
approaches for obtaining data or information, including: in-depth interviews, document 
analysis, focus group discussions, and field observations. By employing these methods, the 
researcher was able not only to compare the results, but also gather diverse information 
regarding the various dimensions of social capital embedded within the SDF communities 
and its roles in supporting the community to access forest resources. The use of multiple 
sources of data allowed the researcher to triangulate the findings, by which construct validity 
was assured (Yin, 2014). 
Chapters Five to Seven will present empirical findings and analysis of this thesis based on 
the research questions and methods outlined in Chapters 3 and 4. I begin with Chapter Five, 
which provides information regarding the characteristics of the SDF communities in these 
study areas, in particular the feature of social capital embedded within the communities.  
CHAPTER 5.  CHARACTERISTICS OF SOCIAL CAPITAL OF 
SMALLHOLDER DAIRY FARMER COMMUNITIES IN 
WEST JAVA 
5.1 Introduction 
The context of study chapter (Chapter 2) has presented the features of the smallholder dairy 
farming system in Indonesia. Insights generated from the review recognize that the majority 
of local milk producers are smallholder dairy farmer (SDF) communities living in the upland 
areas of Java Island. Previous studies have revealed that the low performance in productivity 
and profitability of the smallholders is caused by several factors, including quantity and 
quality of farming, asset ownership, and farming skills of the smallholders (Moran, 2009b). 
In contrast, social capital derived from social networks, such as relationships within 
smallholder communities, relationship to government offices, and membership of dairy 
cooperatives, have been meaningful developments for the smallholders (See Sulastri & 
Maharjan, 2002; Wouters, 2009).  
This chapter aims to identify various forms of social capital embedded in the SDF 
communities in West Java, Indonesia, and consists of two parts. The first section provides 
an overview of the SDF communities in four villages in West Java, including the level of 
cow ownership, the size of land acquisitions, income, and technology adoption. The second 
section explains the social capital of the communities. This thesis focuses on various social 
networks, trusts, norms and formalities operating within the social life of these communities. 
The social linkages cover bonding, bridging, and linking social capital. Trust is seen in 
community trust among farmers, group leaders, cooperative representatives, local institution 
committees, and government. Additionally, social capital also involves the norms of 
reciprocity, solidarity, and cohesiveness, and relevant government policies affecting the 
communities. 
5.2 About the SDF communities: From economic and environmental 
capital perspectives 
As explained in Chapter 2, the features of smallholder dairy farmer (SDF) community in 
Indonesia were characterized by low levels economic and environmental capital including 
cow ownership, income, and technology adoption, access to land and fodder. These 
characteristics had been identified as the major constraints on the development of the 
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communities, and even the driving forces behind the smallholders halting their farming 
activities (McDonald & Darmawan, 2018).  In this section, I attempt to present research 
findings regarding the features of the SDF communities within the study areas based on the 
four indicators shown above.  
5.2.1 Cow asset performance 
 
Figure 5-1. Levels of cow ownership (Source: Research fieldwork, 2018) 
Based on the number of lactating cows owned, following (Asmara et al., 2016, 2017), the 
smallholders are divided into two groups: the first group refers to those who own up to five 
lactating cows, and the second group refers to smallholders who own more than five 
lactating cows. Figure 5-1 shows the characteristics of the SDF community members 
participating in this study based on the number of cows owned. The chart indicates that 23 
of the participants own up to five cows, and 17 participants own more than five cows. 
Although this finding cannot be generalized to cow ownership of the SDF community in 
West Java, it is in line with some previous quantitative studies showing that the herd size of 
the SDF community in West Java was between six and nine lactating cows on average 
(Asmara et al., 2016, 2017; de Vries & Wouters, 2017). 
My interviews with the SDF community members showed the essential contribution of 
lactating cows for the community. Many participants recounted that their cash income, 
mainly from milk sales, was often disrupted whenever their cows faced their dry period ─ 
the period of the lactating cycle where milk production ceases before calving. Some 
participants from the two groups (Figure 5-1) recounted their financial issues during the dry 



























I just started depositing milk [to dairy cooperative] again. A few months 
ago, I didn’t get any cash because two of my cows were in their dry period. 
The money [produced] from the other cows was only sufficient to pay for 
rice and feed concentrate that I ordered from the cooperative. (SDF-14-
MM, a farmer who owns four lactating cows) 
Whenever some of our cows were in their dry period, we need to use our 
other source of income and our savings to pay for labour and feed 
concentrate because the cash income declined. (SDF-32-CK, a farmer 
with thirteen lactating cows) 
To increase the number of cow ownership, the smallholders adopted various means. First, 
they raised cows through a profit-sharing scheme. This system refers to mutual cooperation 
between investors and farmers, in which both parties share the costs and profit from dairying. 
The investors are usually the cows’ owners, and the farmers are land and barn owners. The 
farmers not only could usually produce more income but also calves to increase cow 
ownership. Second, the smallholders took credits from banks or loans from family members. 
For example, the SDF communities in Tarumajaya and Margamukti report that a bank 
owned by cooperatives often became a source of credit for buying cows. Third, although it 
was rarely found, some smallholders experienced a revolving cow program. This project is 
a government or cooperative project, in which a farmer receives a dairy cow to be raised, 
and in return, is obliged to give it to be raised by other farmers. After the second calving 
period, the cow is completely owned by the farmer. The last, the smallholders often depend 
on female calves to scale-up their herd sizes. The female calves were more favourable to be 
kept because they could produce milk from which they could generate regular income. Most 
of farmers in Jayagiri village preferred to increase their cow ownership through this 
approach.  One of the participants said, 
I raise female calves until they are two years old, but male calves are 
slaughtered when reaching that age. The females become lactating cow. 
So, that is my true income.  (SDF-05-TJ) 
However, the smallholders often found it challenging to scale-up through raising calves, 
because smallholders tend to sell their cattle to a middle man or another farmer whenever 
they need emergency cash for some purposes, such as paying debts or credit, funding family 
needs, funding children’s education, and family feasts. Moreover, an extension staff member 
also stated that selling calves or cows has also become a strategy for the farmers to cope 
with financial adversity: money derived from selling these assets is perceived as the “real” 
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profit that encourages farmers to maintain and scale up their farms. Calves, heifers, bulls or 
cows are liquid assets that are easily converted to money or cash.  
Right now, many farmers in the Lembang areas are selling their cows to 
purchase feed concentrate in order to cope with financial hardships 
during the dry period. Sometimes we call this common phenomenon 
‘cannibalism’. It means sacrificing some cattle [by selling their cows or 
calves] for feeding other cows. Their dependence on feed concentrate has 
been exacerbated by the decline of foraging areas for collecting grasses. 
(KI-11) 
5.2.2 Income performance 
Interviews with 40 SDF community members from four communities in the study areas 
reveal that dairy-origin earnings have become the primary source of households’ incomes. 
However, more than half of the participants admit that they have additional household 
income (Figure 5-2). The farmers mostly earn additional income from other farming 
activities (12 people), formal jobs (4), informal jobs (4), and trading (4). It needs to be noted 
that two participants have two sources of additional income. One engages in trading and 
farming, and the other is involved in informal jobs and farming. Food crop cultivation is the 
most popular farming activity, followed by earthworm farming and hamster farming. Other 
participants are engaging in part-time jobs at the village office, dairy cooperative, and in 
private companies. The informal jobs carried out by the community members include farm 
work, construction work, and Qur’an teaching. Trading activities involve selling farming 
and household needs. 
  




Status of the SDF 
community members based 
on income
Farmers with additional income





Source of additional income
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5.2.2.1 Milk sales as the main source of farmers’ income 
Milk payments paid fortnightly by the dairy cooperative is the main source of farmers’ 
incomes. This cash income is revenue from milk sales after deductions for farmers’ liability 
paid to the cooperative. Farmers’ liability may include feed concentrate costs, compulsory 
and voluntary savings, cattle insurance premiums, credit instalments, and others. Septiani et 
al. (2017) indicate that the selling price of milk has become one of the significant factors 
that influence farmers’ income derived from milk sales. 
My interviews with the cooperative representatives disclose that the selling price of milk 
received by the farmers is determined by milk quality. The selling milk price received by 
the SDF communities ranges from 4,600 Rupiah to 5,000 Rupiah (around US$0.36) per kg 
of fresh milk. However, the majority of the participants perceived that the selling milk price 
is relatively low because of two reasons. The first relates to the disparity of the price between 
the price of milk and the price of feed concentrate (FC). Based on their experiences, the 
smallholders noticed that the price of the FC had risen more often than the price of milk. 
Therefore, the gap between different farmers’ incomes is narrowing. The second reason 
related to the purchasing power of cash derived from selling milk for buying basic needs, 
such as rice. Two focus group discussions (FGDs) in Margamukti and Jayagiri village 
revealed that the comparison between the selling prices of milk with the price of some daily 
basic needs, such as rice, has become an indicator that reflects their disappointment with the 
milk price. The participants had also expressed this point during the interviews. For example, 
one interviewee said, 
There is a great price disparity between one kilogram of milk and rice. 
For instance, I get 5,000 Rupiah from one kg of milk, but I need to spend 
12,000 Rupiah for one kg of rice. So, the price difference is very obvious. 
This situation was very different when my father was a farmer. One litre 
of milk was equal to one kg of rice. (SDF-27-JG) 
Because of these, all the participants perceive that they were not quite satisfied with their 
income obtained from milk sales. They express their low income by saying that their 
earnings are cekap (fair), minim (minimum), kirang (inadequate), or teu ayaan (no profit). 
Two participants describe their subsistence income derived from milk sales as follows:   
I am still running my farm, but it [the income] is insufficient. The 
production (milk) from our cows, to be honest, it is low. (SDF-09-TJ, a 
farmer who owned 20 lactating cows)  
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So, every month I estimate (milk production) around 3000 liters, from 
3000 litres, (I earned) about 13 million Rupiah. But, I need to pay the 
workers (fodder collectors and milking men) around 5 million Rupiah. 
And then, I spent 9 million Rupiah on the feed concentrate. So…it (the 
profit) is just adequate to pay the workers. (SDF-05-TJ) 
The decline of the community’s income caused by inflation, indicated by the increasing 
price of farming inputs and household needs, has put pressure on the survival of small-scale 
farms (Septiani et al., 2017). Some participants witnessed that their neighbours who used to 
be dairy farmers gave their farms up by selling their cows because their farms did not return 
sufficient profit. Moreover, the aggregate number of cows does not directly matter for their 
income because they need to spend the cost on labour. Income from milk sales also does not 
show the real profit gained by farmers; it is only the return for their work or labour. 
Therefore, they keep relying on a subsistence income.  
5.2.3 Additional income from off-farm jobs 
Extra cash, such as off-farm income has been promoted by many studies as a way to generate 
smallholder welfare (Priyanti et al., 2015). As can be seen in Figure 5-2, many farmers 
engaged in several types of jobs to increase their household earnings. Two participants 
generating additional income from part-time jobs and farming explained the meaning of 
their extra income. 
I have a job at the village office to supplement my income […] I need more 
money for paying for my children’s education or fixing my house. Maybe, 
I could get loans from a bank or cooperative. But, again, I need more 
income for paying the instalments. I couldn’t depend on my earnings from 
dairying. It wouldn’t be sufficient. (SDF-13-MM) 
I am so grateful that I have around 2 hectares of rented land for farming. 
I cultivate some fast-growing vegetable crops, such as Larosa [Beta 
vulgaris sp], Zucchini [Cucurbita pepo], and Broccoli [Brassica 
oleracea]. I can earn additional cash for my household. Especially during 
the dry-period, I can also use it to pay for feed concentrate. (SDF-25-JG) 
However, the SDF community members found it challenging to generate these 
supplementary earnings for two main reasons. First, the farming opportunities depended on 
the access of the community to planted lands. For example, many farmers in Jayagiri with 
access to rented land have the opportunity to plant vegetable crops. In contrast, some of the 
participants in Tarumajaya illegally cultivated food crops on the state lands (Figure 5-3). 
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Secondly, the availability of spare time for working is a constraint. Self-employed farmers 
spend six to eight hours daily dairying, and lack time to take additional jobs. One of the 
participants said, 
I could not afford to take other jobs. I raise my cows by myself. Daily I 
start working in the early morning, until the late afternoon. (SDF-06-TJ) 
During my fieldwork, I followed the participant to observe his routine in raising his cows. I 
noticed that he spent most of his time collecting fodder from forest areas. The participant 
spent around five hours a day for two sessions of foraging, 09.00 -11.30 am and 12.30 -
15.00 pm. This situation has become the major constraint of the participant in engaging with 
additional off-farm jobs. 
 
Figure 5-3. The illegal farming at the state plantation areas in Tarumajaya village (Source: 
Research fieldwork, 2018) 
5.2.4 Technology adoption 
5.2.4.1 Feeding practices 
As explained in Section 5.2.2, the farmers’ income relates to the high-cost of feed 
concentrate and other additional feed sources to support the feed requirement for cows. Most 
farmers tended to use the affordable feed to minimize cost production. However, farmers’ 
dependency on feed concentrate (FC) was unavoidable, because they perceived that the FC 
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is essential for the farmers to ensure their cows acquire sufficient nutrients, especially for 
maintaining cow productivity. One participant said, 
In the context of feed use, I could not resist using feed concentrate. If I 
reduced the concentrate use, the milk production would decrease. So, I 
need to use it carefully. (SDF-09-TJ)  
The smallholders were aware that the feed concentrate was expensive. Therefore to 
minimize the feed cost, almost all the farmers substitute FC with other agro-industrial 
wastes, such as rice bran, tofu wastes, bakery wastes, and tapioca waste, which are the 
prevailing sources of feed within the community. However, I found that the SDF community 
did not have sufficient knowledge for determining sufficient feed intake required by their 
cows. This suggests that feeding practice was primarily based on their traditional 
experiences.   
In fulfilling the cows’ nutrient requirements, neither the quantity nor the quality of feed is 
precisely calculated. In term of green fodder intake, regardless of their quality, mostly they 
state that one sack of grass or vegetables was nearly 30 kg, and was enough for feeding an 
adult cow for one day. On the other hand, regarding of FC use, the portion of FC is 
commonly calculated by a unit of FC by a piring (plate), or a standard-size dinner plate. 
Based on their experience, a plate is equal to a kilogram of FC.  In a day, the farmers estimate 
around 8 to 10 kilograms was given to a cow. Moreover, the fulfilment of the adequacy of 
feed was also traditionally recognized by cows’ behaviour. The farmers believed that their 
cows were mooing when they were hungry, and will stop mooing when they were full. These 
customary feeding practices had been established by most of the smallholders over many 
years.   
5.2.4.2 Milking practice 
Interviews revealed that most of the SDF community members (36 of 40 participants) 
practice hand milking. Only four participants used milking machines. I indicated that the 
farmer’s preference to use a milking machine is not only related to their financial capital but 
also to their endeavour to adopt the technology. Most of the participants said that they did 
not need to use a milking machine for two reasons. First, they only owned a small number 
of cows. Farmers prefer to persist with hand milking, and they state that the milking device 
is unnecessary because they can still maintain milking manually. Secondly, the device was 
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unaffordable and complicated to maintain. One interviewee who refused to adopt this 
technology described the situations as followed: 
Regarding the milking, when I added two lactating cows, I added more 
workers (to do the milking). But if I were using a machine, how much? Let’s 
say… It was very expensive, about 20 million Rupiah per unit [around 
US$1428]. They showed to me how the machine worked and how to maintain 
it. I don’t have time to maintain it every day. Besides the parts were small and 
need to be reinstalled every day, I believe that I would be irritated to reinstall 
it. Until now, I refused [to use it]. (SDF-04-TJ) 
5.2.4.3 Manure management 
I observed that there was a lack of manure management performed by the smallholders. All 
the manure and the polluted water that came from cleaning activities at the barns, were 
discharged to a river or stream near the villages. The smallholders stated that a lack of land 
for dumping and treating the cow manure had become the major cause of this practice. 
Although they are concerned with the negative impact of this activity, they do not have any 
options to retain and use dairy wastes.  
Some technologies had been introduced to the community for minimizing water pollution, 
such as biogas and composting technology. More than a third of participants (15 of 40 
participants) use small-size biogas reactors to produce biogas for daily use. Most of the 
reactors were granted by government agencies and dairy cooperatives. The economic 
benefits derived from biogas use, such as lowering household fuel costs, has become the 
major driving force for the community to adopt biogas technology. However, because of 
their budget constraints, the biogas units were relatively small. For example, a farmer using 
a four-cubic-meter biogas facility said, 
I have used a biogas reactor for several years. Although it is relatively 
small [size of capacity of the reactor], it is very useful for cooking at this 
hut [a small hut close to cow barns where I conducted the interview] where 
I spend most of my time daily. (SDF-08-TJ) 
In contrast, only a few participants (4 of 40 participants) practised composting to process 
the manure into fertilizer. One of the interviewees operating a composting technique said 




I was encouraged to practice manure composting when I joined SIDPI 
[Sustainable Intensification of Dairy Production Indonesia]19 program 
granting me a greenhouse for harnessing manure. Before, I didn’t 
practice it. But now, most of the manure goes to the greenhouse […] I 
don’t sell the compost but I use all of it to fertilize my grass fields (SDF-
32-CK) 
Therefore, these manure management technologies were relatively challenging to adopt for 
the smallholders, because of not only the limitation of lands but also the dependency of the 
smallholders towards donors to fund building the biogas and composting facilities. 
5.2.5 Access to land and fodder 
 
Figure 5-4. The status of SDF community members based on private grass field ownership 
(Source: Research fieldwork, 2018) 
Note: I categorize private grass field as pastures or grass fields deliberately planted by 
farmers on private or rented lands beyond the commons such as agroforestry lands.    
Land ownership is one of the key indicators for determining small-scale farming activities 
(Khalil et al., 2017; Lowder et al., 2016). Figure 5-4 shows that of the 40 participants, the 
majority of the participants (24) did not have private grass fields. Although some of the 
participants (16) possessed private pastures, they admitted their grass fields were relatively 
                                                 
19 The SIDPI project is “an action oriented research project aiming to increase productivity of smallholder 
dairy farms in West Java, while improving food security and reducing greenhouse gas emissions” hosted by 
Wageningen Livestock Research in cooperative with several stakeholders in Indonesia, such as IPB Bogor 
Agricultural University, KPSBU-Lembang, and other. Further information regarding SIDPI project can be 
seen at a webpage https://www.wur.nl/en/project/Sustainable-Intensification-of-Dairy-Production-
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Farmers who do not own private
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The status of the SDF community members based on 
private grass field ownership
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small. Based on the interviews, I found that, on average, the size of the private pasture is 
around 0.2 hectare of land. This finding is in line with other studies, such as Devendra and 
Thomas (2002b), which state that having small acreage of private lands, smallholder dairy 
farmers in Asia use most of their lands for building cow barns and smaller areas for planting 
grasses.  
The majority of participants owning private grass fields (10 of 16 participants) came from 
Jayagiri and Cikahuripan village. The private pastures were commonly family-owned and 
rented lands. However, the fodder produced by these pastures were insufficient to fulfil the 
dairy fodder requirement, and most of the lands were utilized for food crop cultivation to 
earn supplementary income. 
I only have 560 square meters of private land. Half of it is used for the 
cowshed, and the rest is utilized for planting grass. But it wasn’t enough 
to feed my cows. My husband and I collect fodder from the forest daily. 
(SDF-38-CK, a farmer who owns eight cows and a small area of private 
grass field) 
I have 120 tumbak20 [around 1680 square meters] of land. I use a half of 
the land for cultivating grass and the other half for growing grasses. 
[SDF-26-JG, a farmer who own 7 cows and a small area of private pasture)  
In contrast, most of the participants (14 of 24 participants) who did not have private pastures 
were from Tarumajaya and Margamukti villages, where most of the village areas were 
dominated by plantation and forest areas. For instance, data from Tarumajaya village office 
in 2017 confirms that the village has a total area of 2743.3 ha, in which the plantation and 
the forest cover 95.25 per cent of the region, by 1800 ha and 813 ha respectively. Therefore, 
access by the community to tanah adat or private lands was poor.  
Having a lack of private land for growing fodder crops, the SDF communities collect fodder 
from the commons, such as plantation and forest areas. The communities depend highly on 
wild-growing grasses and forage, agricultural wastes and a small amount of planted grass 
for fulfilling their feed requirements. About 60 per cent of the fodder is collected from the 
commons, such as the plantation and the protection forest lands (Parikesit et al., 2005). A 
                                                 




detailed explanation of the communities’ access to forestland areas will be presented in 
Chapters 6 and 7 of this thesis.  
The ‘cut and carry’ feed gathering system was the most time-consuming activity for the 
community members. They commuted from home to grass fields two or three times a day 
which could take up to six hours daily. The length of time and frequency of this foraging 
activity were due to many factors, such as the amount of feed needed, labour required, the 
seasons, distance from home to the source of feed, road conditions, and transportation 
modes. During a field observation of a participant who collects fodder 2 km away from his 
home, I noticed that the farmer took two hours to finish one round of grass gathering by 
using a motorcycle. Most of the smallholders admitted that fodder collection in the dry 
season takes longer and involves greater distances than in the rainy season, because of the 
availability of a source of fodder within the vicinity. Moreover, the steep slope of the 
mountainous regions had forced the smallholders to carry fodder on foot because the area 
was not accessible by motorcycle (see Figure 5-5). 
 
Figure 5-5. The location of the foraging area on the steep slope plantation areas in 
Tarumajaya village (Source: Research fieldwork, 2018) 
In summary, this section has presented the characteristics of smallholder farmer community 
members participating in this research based their ownership of economic and 
environmental assets, including cow ownership, income, and technology adoption, access to 
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land and fodder. The next section will explain the performance of social capital of the SDF 
communities.  
5.3 Social capital performance of the SDF communities 
Various dimensions of social capital embedded within four SDF communities in West Java, 
are social networks, rules, norms and trust. Social networks comprise bonding, bridging, and 
linking social capital. Rules refer to formal institutions acknowledged by the communities 
related to daily life and farming activities. In this context, this study focuses on legal 
frameworks influencing the communities’ ability to access resources. In terms of norms, 
data shows that reciprocity, solidarity, and social cohesiveness are aspects of social norms 
inherited in the communities. Trust refers to mutual confidence among farmers in groups or 
neighbourhoods, trust in farmers’ group leaders, trust in cooperative boards, and trust in 
authority (the government and forest authority). 
5.3.1 Social networks 
5.3.1.1 Bonding social capital 
5.3.1.1.1 Kinships within neighbourhoods 
All the SDF communities in the study areas possessed bonding social capital characterized 
by a strong connection within the community members, such as family ties (Granovetter, 
1973; Putnam, 2000). In this setting, kinship or family ties among farmers within their 
neighbourhood include nuclear and extended family relations. The notion of neighbourhood 
refers to the lowest administrative division called Rukun Tetangga (RT/Neighbourhood) 
which may consist of several households, and a group of RT forms a Rukun Warga 
(RW/Community Unit). Based on regional regulation of Bandung regency number 67 of 
2011, an RT consists of 30 to 60 neighbouring households, and an RW consists of at least 4 
RTs in a village For example, based on data obtained from Tarumajaya village office, there 
are 27 RWs of 427 households in this village (Kantor Desa Tarumajaya, 2017). 
Interviews with community members revealed that many participants were connected by the 
family ties within their neighbourhoods. Two participants recounted, 
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The majority of people in this neighbourhood are dairy farmers. My 
grandmother, my mother, my uncles, and other relatives are farmers. 
(SDF-16-MM) 
Here, in this RT [neighbourhood], most of the farmers are relatives, so we 
know and relate with each other. (SDF-35-CK) 
These excerpts show that family connections among farmers within the SDF communities 
had been established because dairy farming had become an inter-generational family 
business which passed from their ancestors and spread over the family members. The 
existence of dairying as a hereditary family business in the SDF communities was also 
recounted by one of cooperatives’ representative. He said, 
In Pangalengan sub-district the farmers had been raising dairy cows since 
the Dutch colonial era. Therefore they have long-term experience [in 
raising cows]. The business [dairy farming] was passed down from 
generation to generation. (KI-07) 
Moreover, close marriages among the communities’ members have also created strong 
bonding social capital. For example, two interviewees from Tarumajaya village recounted 
this situation: 
My daughter is married to my neighbour who is also the son of a dairy 
farmer. Right now, he is helping me to raise my cows. I always teach and 
encourage him to be a tough farmer. (SDF-04-TJ) 
According to the quotes, kinship relationships have become potential capital, playing a 
significant role in the development of the SDF communities in several ways. First, it has 
become a pathway for smallholders to acquire skills, experience and initial capital in 
dairying, such as calves or cows. Second, family members also play a role in spreading the 
dairying activities within the communities. Interview results identified that siblings and 
parents have been providing loans or credit for buying cows. Third, family members were 
essential sources of unpaid labours. Nuclear and extended family members, such as farmers’ 
wives, children, and sons-in-law, were often involved in all dairying activities. 
5.3.1.1.2 Farmers’ groups within the neighbourhoods 
Bonding within the neighbourhood was also established by the existence of farmer groups 
set up by the dairy cooperatives or government extension agents. Those institutions formed 
farmers’ groups based on the location of farmers’ residences or neighbourhoods. The local 
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governments and cooperatives created these groups to ease coordination and communication 
with the farmers in delivering training or extension, cattle health services, feed concentrate, 
and other programs and services. 
Formerly, a government extension officer, Pa Warjono, played a role in 
setting up this [formal] farmers’ group. Then, the cooperatives took 
control of managing this group. Occasionally, the cooperatives held 
meetings with group members or appointed us to get involved in training 
hosted by the local government. (SDF-21-JG) 
The excerpt shows that bonding social capital in farmers groups was established by 
cooperatives or initiated by government. Those institutions formed these groups as 
‘channels’ for delivering projects or programmes requiring teamwork as a group. However, 
because of this circumstance, most of the farmers’ groups had a relative lack of formal 
cooperation. My discussion with a government extension officer also disclosed the low 
formal collaboration of the farmers’ groups.  
Ideally, a [formal] farmers’ group is formed based on farmers’ will, not 
based on government initiative because whenever they [the groups] were 
established by the government, their togetherness was low. They will be 
easily disbanded. In contrast, when the groups were formed by their own 
eagerness, they will be solid. (KI-11) 
Many farmers had also recounted this situation within FGDs. They admitted that 
government and cooperatives played a considerable role in establishing farmers’ groups. 
Most of the collective actions within these groups were initiated and funded by these 
institutions to support their programmes related to farmers’ development. However, the 
farmers also explained that the existence of farmers groups encouraged them to conduct 
some informal collective actions, such as cooperation in collecting fodder from remote areas 
by sharing transportation costs and labour, and cooperation in conducting group-based 
savings and credits. For example, one FGD in Jayagiri village illustrated the situation as 
follows: 
Interviewer: How were the farmers’ groups in this community 
established? 
FGD Participant 1: Actually, the livestock agency [the local government] 




FGD Participant 2: Indeed, the livestock agency established some 
farmers’ groups [in this community]. Later on, the cooperatives gave 
funding to support these groups. The cooperatives employ groups to assist 
cooperatives representatives in this community to deliver milk payments 
to groups’ members. 
Interviewer: How would you describe your cooperation in your farmers’ 
groups? 
FGD Participant 2: Mainly we cooperate to conduct what we called 
members’ savings. We collect money from the groups’ members, and they 
withdraw their money annually, especially when the Eid Al-Fitr [Islamic 
festival of breaking the Ramadan fast] comes.   
FGD Participant 3: We also use the money as emergency funding or 
credit for emergency purposes, such as children education fees, or 
transportation cost for collecting fodder from remote areas [out from the 
village].  
Although farmers’ groups showed a relative lack of formal collaboration, having long-term 
togetherness and frequent interaction within their neighbourhoods had reinforced the 
bonding of the group members. During my fieldwork, I saw that some regular community 
gatherings such as pengajian, or “Quran recitations”, held by the communities had also 
increased their awareness of preserving and strengthening their bonding. This bonding had 
established solidarity, loyalty, and trust, allowing them to engage in collective action, 
information exchange, and labour exchange. For example, my interview with the village 
leader of Tarumajaya confirmed that the ‘Nurul Iman’ mosque in RW 9 had become a site 
of creation of strong bonding social capital within this neighbourhood (Figure 5-6). The 
community collectively donated labour and money to build the mosque.  
Moreover, bonding social capital within farmers’ groups had been reinforced by family ties 
among group members. My interviews with the smallholders across the four communities 
disclosed that some farmers had family relationships with other farmers in their groups. For 
example, in Margamukti village, one participant recounted that he named his group “Mekar 
Family” (flourishing family) to emphasize that most of his group members had family 
connections. The interviewee said, 
My relatives, Pa Amo and Pa Agus, and I discussed forming a farmer 
group. Because most of our group members are [extended] family 
members, we decided to call our group “Mekar Family” which means 
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Figure 5-6. Mosque 'Nurul Iman' in Tarumajaya village (Source: Research fieldwork, 2018) 
5.3.1.2 Bridging social capital 
The first bridging social capital that operates within the SDF communities was farmers’ 
membership of dairy cooperatives. The membership of dairy cooperatives as bridging social 
capital was indicated by the weak horizontal relationship (Granovetter, 1973; Putnam, 2000) 
between SDF communities across demographic boundaries. For example, the SDF 
communities in Tarumajaya and Margamukti villages have a relationship as members of 
KPBS-Pangalengan, just as the SDF communities in Jayagiri and Cikahuripan have a 
relationship as members of KPSBU-Lembang. The formal annual meetings hosted by the 
cooperatives has been indicated by the infrequent meetings among the community members 
across villages.  
However, the mutual relationship between the cooperative and its members had allowed 
them to build long-term and robust relationships. Across the communities, the interviews 
with the SDF community members’ revealed that the strong bridging with the cooperatives 
had been established from generation to generation of farmers. In this sense, many farmers 
admitted that their parents were also members of the cooperatives. His bridging social capital 
has thus been formed for years.  
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I joined the cooperatives in 2004. When my father passed away, I took 
over his membership. So, I have known the cooperative for almost fifteen 
years. (SDF-27-JG) 
Besides the long-term membership, this strong bridging social capital has been established 
through cooperation between the farmers and the cooperatives. In the cooperative system, 
the cooperative capital comes from the farmers’ contributions in the forms of primary and 
compulsory savings taken from members’ revenue. The cooperatives utilized these deposits 
as a source of financial capital to run their businesses. In return, the farmers, as members, 
have the right to engage with the cooperative’s goods and services, including farm-related 
services (feed and farm equipment supplies, veterinary services, and milk marketing), 
household-related services (rice supply and health services), and credits. An interviewee 
illustrates the benefits of being a member of the cooperative: 
 So as dairy farmers, we depend on the cooperatives. I feel secure being a 
member. It can ensure the supply of farmers’ cows and other needs. So, it 
is easy to fulfil the household’s necessities, such as rice. And for cows’ 
essentials, they supply feed concentrate and other services such as cows’ 
health services. Not bad … it is supportive, but it has not reached its 
maximum yet, we have not prospered yet.  (SDF-09-TJ) 
Key informants who are cooperative representatives, also explained that the mutual 
relationship between dairy farmers and cooperatives has made this bridging social capital 
healthy and sustainable. One of the key informants said:  
We created our policies to make our relationship [between farmers and 
cooperatives] sustainable […] despite our limitations in providing 
excellent services to our members. They are our members. We 
[cooperatives and farmers] must persist together. That is our motto which 
had been passed down from our ancestors [former cooperative board 
members]. We try to improve the quality of our services and farming 
infrastructure continuously. (KI-07) 
It was noticeable that bridging between the cooperative and smallholders was formally 
established through their mutual business relationships. The level of satisfaction of the 
services of the cooperatives perceived by the farmers determines the strength of this 
relationship. Indeed, the level of satisfaction was a subjective matter which depends on 
individual valuation. Various comments gathered from the interviews revealed that 
members’ welfare had become an essential indicator that shows their satisfaction. They 
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perceived that their welfare should be addressed by the cooperative through a reasonable 
sale price of milk and feed concentrate, as well as the quality of other services.  
The cooperative membership plays a role in providing a hub for the smallholders to adopt 
new technology or knowledge which they have not yet gained from other farmers within 
their group or neighbourhood. In this sense, bridging has become a relationship that 
functions to provide brokerage opportunities for acquiring information beyond bonding 
social capital (Burt, 2000). Many interviewees from Tarumajaya and Margamukti, 
confirmed that they had been involved in a “Farmer to Farmer” program which was hosted 
by the cooperative. They asserted that this program had given them chances to share 
information and experiences with some modern farmers from the Netherlands to improve 
their dairying skills. One of the participants said, 
I just refurbished my cowsheds last year. I got involved in a training 
program called “Farmer to Farmer”. Collaboration between 
cooperatives and Frisian Flag [one of the dairy manufacturers in 
Indonesia], gave us the chance to share knowledge with some Dutch 
farmers. When they visited my cowshed, they gave some advice to improve 
the cowshed condition. Later, I decided to renovate it. (SDF-12-MM)   
When I conducted fieldwork, I also witnessed that the strong bridging between cooperatives 
has also been reinforced by several meetings or gatherings hosted by the cooperatives. The 
gatherings had allowed the dairy cooperatives’ members to meet across communities. For 
example, the KPBS-Pangalengan hosted a gala dinner attended by around 5,000 members 
and their family members.  
The second form of bridging social capital relates to the connection between the SDF 
community and Lembaga Masyarakat Desa Hutan (LMDH/ Forest Village Community 
Organisation). As detailed in Chapter 2, the LMDH is a village-level community institution 
initiated by the forestry authority in Java (Perum Perhutani) to organize collaboration 
between the community and the authority in forest management within the PHBM scheme. 
Throughout the four SDF communities, most of the participants acknowledged the existence 
of LMDH within their communities; however, the connection between the communities’ 
members and the LMDHs’ committees was relatively low.   
My discussions with the interviewees reveal that the low extent of this relationship has been 
indicated by infrequent communication, conflict of interests between the communities and 
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the institutions, and the low degree of cooperation between these two parties. For example, 
one interviewee from Jayagiri village explains the circumstance. 
I hardly talk with LMDH representatives. I know that it is a community 
forestry organization in this village. I couldn’t see the substantial role of 
the institution in guiding the forest users to take care of the forest wisely. 
Forest encroachments are still ubiquitous in this village, and some of the 
encroachers were criminalized and arrested by police. Because of this, I 
think the LMDH has failed to manage the community in guarding and 
utilizing the forest. (SDF-07-TJ)  
The factor of conflict of interest between the communities and the LMDH is one main cause 
of the low level of this bridging social capital. A key informant from a government forestry 
agency said: 
Sometimes, we found that conflict-related PHBM scheme was complex. 
For example, in a regency, when an LMDH has been established. Many 
issues were emerging. Commonly, they were not political issues. Instead, 
it was a conflict of interest of individual LMDH committee members. 
Therefore, the conflict inside the LMDH and conflict among LMDH within 
a regency occurred. (KI-23) 
My interview with a staff of Ministry of Environment and Forestry who had experiences in 
analyzing the social forestry program in Indonesia disclosed that the leadership within an 
LMDH is essential to build the cohesiveness of a forest community. The informant said: 
The Javanese people commonly hold ‘manut’ [obedience to their leader] 
as one of their norms, often choose a role model [who has symbolic 
power] as their LMDH leaders. I think, these figures play a significant 
role in generating collective action in the forest communities. I found 
these situations in East and Central Java. I don’t know the situation of 
forest communities in West Java […] I am afraid that the position [the 
LMDH leader] was dominated by elites.  (KI-20) 
Despite this low connection, I found it was still important to strengthen this bridging social 
capital to link the SDF communities and Perhutani. For example, a dairy farmer in Jayagiri 
village recounted that he initially became involved with the CBFM programme through a 
former LMDH leader. 
The intercropping grass farming in this village was initiated by Pa Anim 
[the late LHDM leader]. He said that if we needed the forestlands for 
cultivating grasses, we should help Perhutani to plant pine tree seedlings. 
Then, I joined him to work with Perhutani. Then I got agroforestry lands 
for grass farming. (SDF-26-JG) 
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According to the narrative, the bridging with the LMDH was essential for the communities 
to gain information related to procedures for accessing the forestlands managed by 
Perhutani. Moreover, based on document analysis of the current guideline of the PHBM, 
and documents of agreement between the LMDH and Pehutani, the LMDH plays a role in 
linking the communities, and Perhutani informally arranging an agreement in managing 
forest resources. Therefore bridging to LMDH was essential for the SDF communities to 
seek formal approval to utilize the forestlands. One farmer leader sought a signature from 
LMDH as the requirement for gaining government aid to conduct intercropping grass 
farming on agroforestry lands. 
When I proposed a proposal to get government aid for grass cultivation 
[on agroforestry lands] from Pengelolaan Lahan dan Air 21 [PLA/Land 
and Water Management] programme, I asked for a signature from the 
LMDH leader. (SDF-13-MM) 
The importance of bridging between the LMDH and the SDF communities was also 
recounted by a cooperative representative of KPBS-Pangalengan. He mentioned that LMDH 
was the community-based institution cooperating with Perhutani. Therefore, the LMDH 
might hold valuable information regarding the potential forest areas which may be utilized 
by the SDF communities for grass farming. He said: 
I sought information regarding opportunities for the smallholders [to 
cultivate grass the agroforestry lands] to Asper [BKPH or Perhutani 
representative at a sub-district level], and they provided the information. 
However, they [the Aspers] have already established LMDHs. We [the 
cooperatives] were encouraged to cooperate with the LMDHs […] then 
we had meetings with the LMDHs. Although formerly the farmers did not 
pay much attention to the need of having cooperation with LMDH, I 
encouraged them to form formal agreements with the LMDHs because 
they [the LMDHs] knew the location of potential vacant forestlands for 
cultivating grasses. (KI-01) 
5.3.1.3 Linking social capital 
The other form of social networks is linking social capital, referring to the vertical 
connection between the SDF communities and formal institutions, including to key agents 
representing these institutions (Woolcock, 2001). Across the four communities, linking 
                                                 
21 PLA Pengelolaan Lahan dan Air (PLA/Land and Water Management) refers to a division in the Ministry of 
Agriculture of Republic Indonesia which focuses on government programs in facilitating land and water 
management for farming. 
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social capital was mainly formed by the relation between the SDF communities and many 
kinds of institutions, such as government offices or agencies from different levels of 
authority, from village to central governmental authority, Perhutani, and educational 
institutions, such as universities. Moreover, in Margamukti village, I also found that the SDF 
community has another form of linking social capital, which was the relationship between 
the community with “Star Energy Geothermal (Wayang Windu) Limited” ─ a private 
geothermal power company holding forest concessions surrounding the village.     
In respect to linking of the communities to the government, the government officials at the 
field level called Petugas Penyuluh Lapangan Pertanian (PPLP/ Agricultural Extension 
Agents) had assisted the community in forming connections with the district government, 
such as the Agricultural Agency at regency level. Later, this linking will help the community 
in linking with other government agencies at the provincial or central government level. As 
detailed in the previous section (Section 5.3.1.1), the interviews with SDF community 
members have revealed the role of the extension agent in assisting the SDF communities in 
establishing farmers’ groups, through which the communities became engaged with several 
government programmes. One key informant from a local government official explained the 
role of the extension officer in assisting the communities. He explained: 
Once, the livestock office joined with the agricultural office, which has 
experience of farmers’ community development programs, and plenty of 
extension agents spread throughout all sub-district in this regency. I think 
our livestock development program will be flourishing […] the extension 
agents will assist the farmers in arranging proposals for obtaining 
government aid from provincial or central government agencies. (K-13) 
According to the quote, as a mediator, an extension agent played a pivotal role in the 
community in building links with the government, since they lacked resources, such as time, 
funding and knowledge in following bureaucratic procedures. Once they had established the 
link, the community benefits from several government programs or aid, including training, 
extensions, biogas installation, feed concentrate aids, cattle grants and grass seedling grants. 
For example, during my field observation in Cikahuripan village, I witnessed a group of 
farmers receiving grass and Indigofera zollingeriana (a legume plant for fodder) seedlings 
from a local livestock government office (see Figure 5-7). The linking with government at 
the district level may also assist the community in forming a relationship with government 




Figure 5-7. The grass and tree seedlings obtained from a local government office for a group 
of dairy farmers in Cikahuripan Village (Source: Research fieldwork, 2018) 
Another form of linking social capital of SDF communities was the connection between the 
community and forest authorities, Perhutani and the geothermal energy company (in 
Margamukti village). My interviews with the smallholders confirmed that Perhutani officers 
at the village level, the head of Resort Pengelolaan Hutan (RPH/ Resort or Village Forest 
Unit) and its staff had become mediators for this linking social capital. The informal contact 
between the community members, as the beneficiaries, with the company officer at the field 
level had become a way to form the linking from which the communities were allowed to 
access the forest resources through their engagement with the CBFM program initiated by 
the forestry company. 
Formerly, we often had meetings with Perhutani. Pa Mantri22 Entis [one 
former RPH staff officer] actively told us to get involved in reforestation 
programs. [At the meeting] He also explained that the forest was essential 
for maintaining the water springs. Many times, Perhutani ordered us who 
were cultivating vegetable crops on forestlands to alter our commodities 
to some perennial and timber trees, such as coffee, tea, and fruit trees. 
(SDF-05-TJ) 
Before I had formal access through the profit-sharing scheme with 
Perhutani, I asked permission [to cultivate on agroforestry lands] of forest 
guards whom I often met at the forest when I collected wild-growing grass. 
I rented the lands informally from the officers. (SDF-31-JG) 
                                                 
22 Mantri is a local term for Perhutani officers at field level, such as forest guards. 
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Other sources of linking social capital of the communities are connections with donors. 
Linking to donors means a relationship between the community and the organization that 
may provide material and immaterial resources which were beneficial for the community 
(Titeca & Vervisch, 2008). The SDF communities in Margamukti, Jayagiri, and Cikahuripan 
reported that they had connections with the university through research projects, pilot 
projects, and student internship programmes, from which they could gain knowledge, skills, 
and farm-related equipment or facilities. In addition, the SDF communities in Margamukti 
village also gained support from the geothermal plant company in maintaining forest areas, 
in the form of tree seedlings and infrastructure, such as road access. The leader of 
Margamukti village leader explained: 
Although it has not been optimum, the geothermal company [Star Energy] 
cooperates with the community, LMDH and Perhutani to preserve the 
forest. The success of the company in harvesting the geothermal energy 
depends on how they can preserve the forest, especially how the forest can 
provide water to produce steam. The company often provides tree 
seedlings for reforestation and gives access to the SDF community to 
collectively utilize and retain the forest. (KI-06)  
5.3.2  Trust 
Trust within the SDF communities emerges in many forms, including trust in other farmers 
within groups and neighbourhood, farmers’ group leaders, cooperative boards and other 
authorities. Trust among the community members within a neighbourhood or group was 
demonstrated by mutual assistance, such as lending money or credit, and savings. Data 
gathered from interviews, and FGDs with community members in Jayagiri and Margamukti 
revealed that within their neighbourhood, the farmers have been conducting an arisan 
(rotating-credit scheme) and borrowing money or basic needs from their neighbours. Many 
authors have reported this kind of credit scheme as a representation of trust in a community 
(Coleman, 1988; Putnam, 1993). Instead of money, they use a sack of feed concentrate (FC) 
for the payment of their contribution to this arisan. For example, in Tarumajaya, every 
month a group of arisan may collect 32 sacks of FC from 32 members. Four members who 
need the FC then have a chance to receive eight sacks. One member has only one opportunity 
to take the credit once a month. In return, they must continue their contributions to allow 
other members to receive their turn. In this scheme, trust was reflected in the faith of the 
members that the beneficiary would recontribute after they had received the credit. One of 
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the participants at the FGD in Tarumajaya village explained the benefits and the arisan as 
follows:  
We realize that every farmer in this group faces financial hardship during 
the dry-milking period in different months. So we arrange the arisan to 
overcome this issue. In particular, to avoid the excessive loans to the 
cooperative during the period […] every month, we collect 32 sacks of 
feed concentrate and distribute it to four members who need it. The 
recipient can use it for feed or sell it for cash to other farmers. (A 
participant at FGD Tarumajaya) 
In Jayagiri and Cikahuripan villages, within the FGDs and interviews with the SDF 
community members, trust in other farmers within groups or neighbourhoods was actualized 
by ‘simpan-pinjam’ (savings and loan) activities. In this system, a group of farmers collected 
money from group members which the members can use for savings and credit for other 
farmers who need emergency cash for funding to cope with the financial hardship of the 
communities. Moreover, in Cikahuripan, a group of the farmers had been successfully using 
the funding as a source of credit for group members to purchase dairy cows to expand 
members’ herd size.      
Another form of trust was the trust of community members in their group leader, established 
mainly by individual trustworthiness, leadership, as well as long-term and close relationship 
with the leaders. The mutual trust between the leader and his members was demonstrated by 
allowing the leader to act on behalf of the farmers to deal with the cooperative or government 
bureaucracy. The farmers perceived that the leader had become an effective agent in 
delivering their proposals to those institutions. Through their group’s leaders, several 
programs were provided by the cooperative to the smallholders, such as renovating dairying 
facilities.  
The trustworthiness of the head of a group was enhanced by his or her managerial 
performance. For example, interviews with community members in Margamukti village 
noted that a group leader was appointed by members due to his good leadership when he 
was a member of the village community representative body. In Tarumajaya village, the 
managerial performance of the group leader was shown by his transparency in reporting and 
discussing funding allocations for the community activities. For example, during fieldwork, 
I attended a group meeting discussing a plan for renovating the water pipes within the 
neighbourhood. The group leader reported the amount of funding received from dairy 
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cooperatives and sought members’ ideas about how to use the budget for the plans. This 
observation shows that a strong trust in groups’ leaders was related to the performance of 
the leaders, including trustworthiness and transparency.  
Moreover, the leaders were farmers’ relatives and neighbours who already knew each other. 
These circumstances have reinforced mutual trust between the leader and his (or her) 
members.  
I have been a member of the group of Ibu [Mrs] Dasimah for years. She 
has become the leader since my father was the group member too […] 
Alhamdulillah, she did well as a leader. She actively proposed some grant 
proposals for us. She knew to whom we should submit our proposals or 
letters [for proposing a grant]. (SDF-32-CK) 
Unlike the trust of the group leader and other farmers within a group and neighbourhood, 
their trust in other community members beyond their neighbourhoods or groups was 
relatively low. For example, they experienced dealing with grass thieves who stole planted 
grass from their agroforestry lands. They acknowledged that the thieves came from other 
hamlets or villages. During the discussion with the group members, they recognized one 
person that often stole grasses from their lands. However, they did not take any action 
against him, thus avoiding a more significant conflict.  
Regarding trust in the communities to cooperatives boards, most SDF communities 
exhibited their high trust in the cooperatives through their loyalty in being members for 
decades. The management performance of the cooperatives committee was an essential 
factor that increased their trust in the institutions. Some performance indicators, such as 
transparency, openness and accountability, were factors that might escalate their trust in the 
cooperative representatives. One interviewee stated how the managerial performance of the 
cooperatives boards had increased their trust: 
Compared to the previous committee [the cooperatives committee]. The 
new leader has successfully increased the cooperatives’ performance. 
Although we [the members] haven’t been prosperous enough, at least we 
feel comfortable and secure being members. Formerly, many farmers 
cheated by pouring water into their milk, because the previous committee 
didn’t care about this. Now, no one is cheating. The milk inspector [a 
member of the cooperative] will identify this fraud, even if only a little 
water was added. So now, the performance of the cooperative was aligned 
with its vision and mission to establish ‘pure’ cooperatives, ‘pure’ 
farmers, and ‘pure’ milk. (SDF-21-JG) 
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However, in Tarumajaya and Margamukti, my interviews with community members showed 
that the cooperatives needed to be aware of creating policies that may undermine the 
members’ trust. The cooperatives’ policies that were often complained about by members 
included amendments to the rights and obligations of the cooperatives’ members, the 
business development plans, and the election process of the cooperative boards. For 
example, one of the participants said, 
I think the cooperatives need to consider lowering the management cost 
of the organization […] in terms of the cooperative board election; we 
also need a more transparent and democratic election process. Such as in 
the selection of the board of trustees [of the cooperatives] members, the 
election process was not sufficiently transparent. (SDF-07-TJ) 
The other form of trust emerging within the SDF communities was trust in the authorities. 
In this context, I focused on the trust of the community in the government and Perhutani. 
Trust in these government bodies was primarily formed because of their frequent 
communication and cooperation between the communities’ members and the authority, 
especially the relationship with the government or Perhutani representatives at field level.  
I believe in the leader of the Citarum Harum programme [the current 
government related to the reforestation programme on Citarum watershed 
areas]. He said this government project is aimed at increasing our 
community welfare. So I didn’t doubt the project. (SDF-10-TJ) 
I know some of Perhutani representatives overseeing the forest village 
areas, and we often meet at the forest. They have been trusted to collect 
profit-sharing fees [returns of the CBFM scheme to Perhutani as the forest 
concession holder] (SDF-12-MM) 
5.3.3 Norms 
The SDF communities across the four villages were deeply embedded in mutually agreed 
rules or norms. Solidarity, reciprocity, and cohesiveness are prominent norms within the 
social life of local society. These norms were demonstrated by mutual supervision over grass 
fields on the commons. Although communal lands were freely accessible, farmers were 
reluctant to cut grasses that have been intentionally planted by other farmers. They tend to 
respect other farmers’ efforts in maintaining the land and grasses. Through solidarity, the 
farmers frequently allowed other farmers to cut grass on their agroforestry lands because 
they share a common interest as dairy farmers.  
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These norms also remained high in promoting community empowerment. Although small-
scale dairy farming provided a relatively low return, many farmers who owned more than 
ten lactating cows keep hiring neighbours to raise their cows because the farmers were 
concerned about their workers’ livelihoods. In addition, some of them also provided cows 
to be kept by their unemployed neighbours or relatives through profit-sharing schemes 
through which they can earn income. Two interviewees said: 
I am planning to buy other cows. I want to provide a source of income for 
my relatives by giving them a chance to raise cows through a profit-
sharing scheme. I can feel how they are struggling [to earn income] 
because I experienced that when I didn’t have enough cash for my family. 
(SDF-04-TJ) 
We attempt to retain our farm because we have six workers who need to 
be paid. If we stopped dairying, they would be unemployed. They don’t 
have any alternative jobs. So we keep maintaining our farm, even though 
it is not so profitable […] they [the workers] said that if I sold our cows, 
they wouldn’t know how to find other jobs. Therefore, I asked them to 
work hard by eagerly collecting fodders. They are very obedient now. That 
is the reason why we persist with my dairy farm. We are concerned about 
their livelihoods. (SDF-05-TJ) 
Collective behaviours of the SDF communities had also actualized the cohesiveness. 
Interviews and FGGs with the community members revealed that during the dry season, 
cohesiveness among members had triggered the communities to collect fodder from remote 
areas. Sharing transportation costs for hiring a truck has become a common practice among 
the smallholders to manage fodder scarcity. My conversation with a farmer described the 
cohesiveness in collectively gathering fodder from remote areas: 
During this dry season, I obtained this fodder [she pointed to a pile of 
fodder in her cow barn] two days ago from Subang23. Six of us went there 
by a truck twice in a week. We shared the cost of transportation. (SDF-
22-JG) 
During my fieldwork, I observed that solidarity, reciprocity and cohesiveness were shown 
by the SDF communities in their daily life. For example, Figure 5-8 shows the farmers in 
Tarumajaya cooperatively loading feed concentrate from a truck to their motorcycles. They 
performed this activity voluntarily based on those norms inherited in the community. 
                                                 
23 Subang is a neighbouring district with Jayagiri and Cikahuripan village. It is located around 20 to 40 km 




Figure 5-8. The feed concentrate loading activity in Tarumajaya village (Source: Research 
fieldwork, 2018) 
However, interviews with two village leaders in Tarumajaya and Margamukti disclosed their 
awareness of the decreasing value of gotong royong. Many factors, such as the leadership 
factor was essential to maintain those norms.  
Gotong royong still exists in this village community. For example, people 
still eagerly get involved in cleaning drainage if we [village government] 
asked them to do so. But I think it depends on the leader. That’s why, as a 
village leader, I always motivate people to perform gotong royong. For 
example, I set up a competition [in gotong royong] among RWs 
[community unit] and provided a reward, such as a TV set, for the RW 
that can empower the most members. (KI-06) 
However, rewards did not always have a positive impact on increasing the level of 
cohesiveness to carry out collective actions. For example, the leader of Tarumajaya village 
recounted that cohesiveness within the rural community in the village had also been eroded 
by the government policy of ‘Gerakan Padat Karya’ (labour-intensive movement). This 
program was a government strategy to reduce unemployment during the Indonesian 
financial crisis in 1997 by hiring community members to become involved in public works. 
The village leader confirmed that such policy had decreased the sense of cohesiveness by 
the government establishing voluntary work because many people expected payment when 
they became involved in this movement.  
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5.3.4 Formal rules  
The development of communities cannot be separated from a set of nested formal rules 
regulating the rights and responsibilities of governments, companies, and citizens. This 
bundle of rules constructs a legal framework comprising constitutions, legislation, 
regulations, and contracts (NRGI, 2015). Two influential legal frameworks investigated by 
this thesis are the formal rules of development of smallholder dairy farmer communities and 
the formal rules of CBFM.  
In respect to access to state lands, the government was obliged to provide opportunities for 
the rural community to utilize various lands to support small-scale cattle production. For 
example, article number 6, point 3, of the animal husbandry law number 18 of 2009 asserts 
that the local government, provincial or district government, should give priority to small-
scale cattle farmers to access the state lands that could be possibly utilized as communal 
pastures. However, my interview with key informants from district governments revealed 
that the characteristic of SDF communities relying on the intensive farming system has made 
it difficult to provide communal pasture. Instead, the government facilitates the farmers to 
have a kandang koloni (communal barn) referring to a complex of cowsheds utilized by a 
group of farmers on government lands. For example, in Tarumajaya village I observed a 
communal cowshed integrated with manure treatment ponds and several small patches of 
grass fields, founded by the Livestock Office of West Java Province in 2014 (Figure 5-9).  
The communal cowsheds were utilized by a group of 30 dairy farmers in this village. 
According to the information from the agricultural agency representative of Bandung 
regency, this program was a pilot project promoted to the community to provide an 
opportunity for the smallholders to learn good farming practices, especially dairy waste 
management.  
Regarding the opportunity for the SDF communities to access state forest areas,  the forestry 
law number 41 of 1999 had promoted the communities to have formal access to the forests. 
My interview with one key informant from the Ministry of Forestry explained that this law 
has fundamentally facilitated forest-dependent communities to gain a long-term legal permit 




Post-reformation era, the orientation of the community forestry was 
clearer than before. It is just relying on a top-down approach […] the 
community may have a long-term access to get involved in managing the 
forest for up to 35 years. So they could have enough time to manage and 
to gain benefits, that’s what I saw outside of Java […] likewise for the 
Perhutani area, it [the law] has accommodated the community to have a 
longer period of access [to forest lands] than the previous programme 
[CBFM programmes] (KI-20) 
 
 
Figure 5-9. Kandang koloni (communal barn) in Tarumajaya village established by the West 
Java Provincial Government (Source: Research fieldwork, 2018) 
This basic forestry law had become the fundamental source of legal frameworks related to 
CBFM programmes, including regulations enacted by the central government, the provincial 
government, and Perhutani. Further, these sets of laws and regulation had also become the 
legal basis of formal contracts between Perhutani and the local community in cooperation 
with forest management through the CBFM scheme. By analyzing the documents of the 
Agreements, I identified some of the referenced regulations of the formal contract between 





Table 5-1. The legal frameworks of the CBFM system based on documents of formal 
agreements between LMDHs and Perhutani 
Name of regulations Concerning 
Government Regulation number 6 of 2007 Forest arrangement and formulation  of forest 
management plan as well as forest 
exploitation  
Government Regulation number 3 of 2008 The amendment of Government Regulation 
number 6 of 2007  
Government Regulation number 72 of 2010  The state forestry company (Perum 
Perhutani) 
Ministry of Forestry Decree number 
P.39/Menhut-II/2013 of 2013 
Community empowerment through forestry 
partnership  
Ministry of Forestry Decree number 70/Kpts-
II/2001 of 2001 
The stipulation of forest areas, change in 
status and function of the forest areas  
Regional Regulation of West Java Province 
number 2 of 2006 
Management of protection forest areas 
Regional Regulation of West Java Province 
number 1 of 2008  
Land management of the northern Bandung 
areas 
The Director of Perhutani Decree number 
682/KPTS/Dir/2009 of 2009 
The guideline of PHBM system 
As will be discussed further in Chapters 6 and 7, these sets of rules and formal regulations 
become essential elements in gaining and maintaining access to forest lands for these 
communities. 
5.4 Conclusion 
This chapter has explored four dimensions of social capital of the four SDF communities in 
West Java, including social networks, trust, social norms, and formal rules. Firstly, social 
networks of the communities are comprised of bonding, bridging, and linking social capital. 
This chapter has described various social, economic, and political processes and factors that 
have promoted the establishment of these networks allowing the communities to have access 
to several resources. In addition, these social networks have also facilitated the communities 
to engage with formal and informal collective actions. These findings are in line with the 
findings of Uphoff (2000), who argues that various social linkages could facilitate 
individuals or community to perform collective behaviours. 
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Secondly, this chapter presented characteristics of trust in the communities. The high level 
of trust in other community members within groups had been mainly reinforced by their 
closeness in neighbourhoods. On the other hand, factors, including trustworthiness and 
management performances, had become the primary source of trust of the community 
members in group leaders, dairy cooperatives board members, and the authorities. The high 
level of trust within community members had become a potential asset as the glue for the 
communities to carry out micro-credit schemes employed to access emergency cash, such 
as rotating credit and savings and loans systems. 
Thirdly, this chapter explained social norms of the SDF communities, including reciprocity, 
solidarity, and cohesiveness. Those norms were actualized by the norm of gotong royong 
(working together) in the communities. Although the value of the norms remained high, 
awareness of the degradation of the spirit of gotong royong was also high, especially in 
performing government-initiated public works.  
The final discussion of this chapter highlighted the legal frameworks of the development of 
smallholder cattle farmers and CBFM system. These legal frameworks have encouraged 
government bodies and the state forest to assist the communities to access various forms of 
resources. In particular, through the formal rules of the CBFM initiative, the communities 
could establish formal contacts to have permits to utilize the agroforestry lands through the 
LMDHs. 
Reflecting on the economic and environmental capital that were briefly explored at the 
beginning of this chapter, I argue that it actually social capital that has become the key 
strength of the SDF communities in these study areas and the potential resource that assists 
the communities to access other environmental and economic resources to increase their 
resilience (Adger, 2003). The conclusion of this chapter is not that the three capitals are 
balanced in a resilient system, but that in these communities social capital is arguably more 
important than the other capitals. The following chapter discusses how this is the case 
through examining the role of social capital in facilitating the community to access 
agroforestry lands from which they could have access to additional resources to support the 
resilience of the communities. 
CHAPTER 6. THE ROLE OF SOCIAL CAPITAL IN GAINING 
ACCESS TO AGROFORESTRY LANDS 
6.1 Introduction 
In the previous chapter, I outlined the characteristics of social capital of the four SDF 
communities in West Java. The conclusion of the chapter showed that social capital, 
including various social networks, trust, norms and formal institutions, has become the 
essential form of capital for the communities to access resources. 
Within the wider study of the resilience of smallholder farmers, many researchers have 
empirically disclosed the essential role played by social capital to reduce farmers’ 
vulnerability by aiding the smallholders’ access to other capitals (Adu et al., 2018; Bedeke 
et al., 2018). On the other hand, findings from some studies have also indicated some 
negative impacts of this capital, which may exclude some parties from enjoying the benefits 
of government aids or common-pool resources (CPRs) for developing their resilience (Perez 
et al., 2015; Phuong et al., 2018; Po & Hickey, 2018).  
Forest resources, such as wild-growing grasses and forages, and agroforestry lands, are some 
forms of CPRs which the SDF communities in this province utilize to support their dairy 
farms. The escalating demand of the communities to access these resources is closely linked 
to the dependency of the community members on agroforestry lands, including as a source 
of fodder supply, additional income, and natural disaster mitigation. Focusing on SDF 
communities’ efforts to access agroforestry lands, this chapter explores the roles of various 
dimensions of social capital embedded within the community in supporting them to gain 
access to the areas. 
This chapter is divided into three parts. It begins with a discussion of the physical condition 
of forests in West Java. It highlights potential forest resources, including agroforestry lands 
that encourage SDF communities’ access to these lands for cultivating fodder crops to retain 
feed supply in supporting their dairy farms. The second part focuses on the connection 
between the agroforestry lands and the SDF communities. The last section focuses on 




6.2 Physical forest condition and management in West Java 
6.2.1 Physical description of forest and agroforestry land of four communities 
The Ministry of Forestry of Indonesia, in decree number 195 of 2003, formally declared the 
forest area of West Java province to be 816,603 ha, covering 22.01 per cent of the total area 
of this region. Based on its functions, the forest area was divided into four categories: 
conservation, protection, production and limited production forests (Dinhut Jabar, 2018). 
The provincial government of West Java and the Ministry of Environment and Forestry 
(MEF) jointly manage more than 132 thousand hectares of conservation forest areas. The 
protection forest encompasses 35.67 per cent (291,306 ha) of the total forest area, which is 
the largest forest zone in this province (Table 6-1). Of the total woodland in West Java, 
Perhutani holds authority over 675,819 hectares of the production and protection forest 
areas, which comprise 27.66 per cent of the working area of the company (Perum Perhutani, 
2017).  
Table 6-1. Forest areas in West Java based on the Ministry of Forestry of Indonesia, decree 
number 195 of 2003 (Source: Dinhut Jabar, 2018)   
Forest Categories Area (Ha) Percentage (%) 
Conservation Forest (CF) 132,180.00 16.19 
Protection Forest (PTF) 291,306.00 35.67 
Production Forest (PDF) 202,965.00 24.85 
Limited Production Forest (LPF) 190,152.00 23.29 
Total forest area  816.603,00 100 
Based on Indonesian government regulation number 6 of 2007, Perhutani may utilize the 
protection forest areas in ways which are limited to: ecological services, non-timber forest 
products (NTFPs) extraction and intercropping activities. The ecological services include 
eco-tourism and water spring utilization, and NTFPs extraction refers to honey, rattan and 
forest fruits collecting activities, whereas the intercropping farms are constrained to growing 
perennial crops, such as coffee, tea, fodder crops, medicinal herbs, and decorative plants. 
For the purpose of this study, this section explains the physical condition of two protection 
forest areas, Lembang and Wayang Windu forest, to which four SDF communities depend 
on resources supplied by the forests.  
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6.2.1.1 Lembang forest in Jayagiri and Cikahuripan village 
As depicted in the aerial photo of forest area in Figure 6-1, the SDF communities of Jayagiri 
(JG) and Cikahuripan (CK) village, on the northern side of Bandung city, were located on 
the foothills of Mount Tangkubanparahu (TP) in Lembang sub-district, around 7 kilometres 
to the south from the crater which was one of the active volcanic craters in West Java. The 
communities were also attached to the protection forest zone surrounding the volcano. 
Pehutani via Resort Pemangku Hutan Lembang (RPH-Lembang/Resort Forest Unit of 
Lembang) managed the woodland which was part of the protection area of Kawasan 
Bandung Utara (KBU/ North Bandung Area). 
 
Figure 6-1. Aerial photograph of the forest area of RPH Lembang in Cikahuripan and 
Jayagiri Village (Source: Google maps, 2019) 
Note: TP =Tangkubanparahu, CK= Cikahuripan village area, JG= Jayagiri village area, N= 
North, and S=South. 
The woodland of RPH Lembang was relatively well preserved because, since the Dutch 
colonial era, the forest areas of KBU were designated as conservation areas for ensuring 








trees, such as Pinus (Pinus merkussii) Kayu putih (Melaleuca leucadendron), Puspa (Schima 
wallichii), and Suren (Toona sureni merr) were growing well within the forest area. In 
addition, some indigenous herbs, such as pohon paku liar or native tree ferns (Cyathea sp.), 
areuy (Tetrastigma laevigatum), gewor (Commelina benghalensis), were easily found 
surrounding the forest area near the crater, and have become sources of fodder for the 
surrounding SDF communities. The local communities mainly utilize the agroforestry lands 
for planting grasses or forages because they were totally prohibited from cultivating food 
crops in this area. The agroforestry lands in this area are characterized by varying levels of 
canopy tree thickness (Figure 6-2). 
 
Figure 6-2. The condition of agroforestry land in Jayagiri village (Source: Research 
fieldwork, 2018) 
6.2.1.2 Wayang Windu forest in Tarumajaya and Margamukti village 
The SDF communities of Tarumajaya and Margamukti villages, on the southern side of 
Bandung city, were attached to the protection woodlands of RPH Wayang Windu, on the 
border of Pangalengan and Kertasari sub-district. An aerial view of the area can be seen in 
Figure 6-3. The dwellings of the SDF community of Margamukti (MM) were situated 
around 3.5 km away from the western side of the foothills of Mount Wayang (MW), where 
the Star Energy (SE) Geothermal facility is located. The SDF community of Tarumajaya 
(TJ) was attached to the eastern side of the foothills of Mount Wayang, where Lake Cisanti 
(LC) was situated. However, some of these forest areas suffered from land conversion. The 
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local community of Tarumajaya village had been utilizing most of the agroforestry for 
vegetable farming. These agricultural areas within the forest patches had become critical 
zones triggering some natural disasters, such as decreases in the water level in Lake Cisanti, 
and flooding surrounding Citarum basin during the rainy season (Gunawan et al., 2004). 
 
Figure 6-3. Aerial photograph of the forest areas of RPH Wayang Windu in Tarumajaya and 
Margamukti village (source: Google maps, 2019) 
Note: MM=Margamukti village area, SE=Star Energy Geothermal Power Plant, 
MW=Mount Wayang, LC= Lake Cisanti, TJ=Tarumajaya 
On the other hand, most of the forest zones in Margamukti village have been converted to 
agroforestry lands and geothermal industry areas, such as steam wells, steam piping zones, 
and a power plant. Geothermal exploration started in 1991 and was developed by Magma 
Nusantara Ltd. In 1996, the power plant was taken over by Star Energy Geothermal in 2004 
(Bogie et al., 2008). The forest areas on the upper side of the power plants which had been 
subject to deforestation were prone to natural disasters, such as a landslides (BNPB, 2020). 
Wayang Windu forest was 1,980 hectares in area and was a mixed forest, consisting of 









macrophylla), Suren (Toona sureni merr), Kayu putih (Melaleuca leucadendron), Puspa 
(Schima wallichii), Rasamala (Altingia excelsa), and Pinus (Pinus merkussii), as well as 
some understory shrubs, such as Kaliandra (Calliandra sp) (Perum Pehutani, 2020a). 
Perhutani vigorously protected these natural and planted trees in supporting the ecological 
function of the forest areas surrounding Mount Wayang and Mount Windu. The company 
prohibited the local communities from utilizing the trees for any purposes, including 
collecting their branches for fuel. However, I found some of the SDFs in these villages 
harvested a small amount of Kaliandra leaves for additional fodders. The secondary plants 
mainly consisted of shrubs and wild-growing grasses, such as Kirinyu (Chromolaena 
odorata), Kaso (Flemingia lineata), and Teklan (Ageratina riparia), native vegetation that 
was commonly found on the forest floor of Wayang Windu forest (Perum Pehutani, 2020a), 
but not suitable for fodder. These indigenous weeds often competed with planted grass 
cultivated by farmers beneath the primary trees. The SDF communities mainly collect native 
grasses, such as Alang-alang (Imperata cylindrica), Jukut Geblug (Eragrostis brownii), and 
Jukut Teki (Cyperus rotundus), which grow well on the forest floor, especially the edge of 
the forest areas (Parikesit et al., 2005). 
Besides being a habitat for native shrubs and grasses, the forestlands in this area had been 
utilized as agroforestry zones for vegetable and grass farming. My field observation showed 
a different impact of grass cultivation and vegetable farming to the forest conditions shown 
in Figure 6-4. Vegetable farming had caused forest damage on some petak hutan (forest 
plots) of Wayang Windu forest, such as petak 18, 19, and 73 which are mainly located in 
Tarumajaya village. A severe forestland encroachment within the forest zone of BKPH 
Pangalengan that occurred during the financial crisis in 1997 damaged 2,629 hectares of 
forestland, including these forest patches (Gunawan et al., 2004). The most prominent of the 
land encroachments was the massive conversion of forestland into agricultural lands that 
had been illegally practised by the village community members. On the other hand, 
intercropping grass-farming conducted by dairy farmers has increased the vegetation on the 
woodlands by cultivating Rumput Gajah, or Elephant Grass (Pennisetum purpureum), and 
Rumput Bengala, or Guinea Grass (Panicum maximum). Moreover, the main trees that are 




Figure 6-4. Different agroforestry land conditions in Tarumajaya and in Margamukti 
villages (Source: Research fieldwork, 2018) 
Note: The picture on the left shows the deforested areas caused by vegetable farming 
activities in Tarumajaya village. The picture on the right shows the well-maintained 
agroforestry lands had been preserved by grass farmers in Margamukti village.  
6.2.2 Summary 
In summary, this section has discussed the similarities and differences in the physical 
condition of the natural resources of the forest areas upon which the four SDF communities 
investigated by this study depend. Both woodlands, Lembang and Wayang Windu forests, 
had been functioning as protectiond forest zones, providing wild-growing grass and forage, 
and planted grass on agroforestry lands for supplying daily feed requirements. In addition, 
as protection areas, the forest zones were mainly preserved to retain their ecological 
functions as land and tree conservation zones, water catchment areas and natural hazard 
mitigation regions. However, many parts of Wayang Windu forest suffer from land 
conversions, such as to horticultural farms and a geothermal exploration site, which make 
the Tarumajaya and Margamukti areas prone to erosion, landslides, and flooding. In the next 
section, I will discuss the relationship between the SDF communities and agroforestry lands, 
which encourages the community to access these resources. 
6.3 The linkage between SDF communities and agroforestry lands 
The dependency of village forest communities on the upland West Java forest lands for 
securing their livelihood was unavoidable (Gunawan et al., 2004; Sopandi & Rule, 2000). 
Various narratives recounted by the SDF communities participating in my interviews 
indicated that all the dairy farmers attached to forest areas utilized forest resources to support 
their social life, including to support their dairy farms as the primary source of the 
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communities’ livelihoods. Five emergent themes derived from their narratives regarding the 
meaning of agroforestry lands for the SDF communities include: forest as native fodder 
reserve, access to agroforestry lands for maintaining fodder stocks, access to agroforestry 
lands for cost production efficiency, access to agroforestry lands for retaining water supply, 
access to agroforestry lands for mitigating forest-related disasters.  
6.3.1 Forest as a native fodder reserve  
Most of the participants from the four villages admitted that the fodder supply was declining 
during the dry season because of the low precipitation during this season. Many participants 
from four communities who relied on wild-growing fodder on the commons, planted grasses, 
and vegetable crop residues, often found it challenging to fulfil daily fodder requirements 
during periods of drought. To solve this problem, most farmers utilized native grasses, 
shrubs, forages, and forest-origin tree-leaves as sources of fodders. For example, one of the 
participants from Tarumajaya village who owned three cows and depended on native forage 
collected from the forest area surrounding his village explained: 
It was tough collecting grass during the drought. But I kept searching the 
forest. It took 'sabedug' [a half-day] to get one carrying pole [of fodder]. 
It was 2 hours longer than usual [during the wet season]. As I said, it is 
hard to obtain grasses during the drought. I collected wild fodder from 
the forest on the top of the mountain [Mount Wayang]. (SDF-06-TJ) 
Another participant from Cikahuripan village living on the foothills of Mount 
Tangkubanparahu recounted the importance of natural forage in the protection forest to cope 
with fodder shortages during the dry season. She explained that her challenge in collecting 
fodder during the drought was that her planted grass on her private and agroforestry lands 
did not grow so well. The wild-growing shrubs taken from wastelands near her village forest 
zone could supply her fodder requirements:  
During the dry season, the problem was fodder supply. It was quite hard 
to obtain grasses. I couldn't put urea on my planted grass [to boost the 
grass growth] during the drought. So, our grass productivity was 
decreasing. My husband went to the wastelands lands owned by Perhutani 
near Mount Tangkubanparahu. We still found wild-growing fodder to 
collect. (SDF-34-CK). 
Those two narratives reveal that the SDF communities living near the surrounding forest 
areas perceive the woods as a 'native-fodder bank' that may hold fodder reserves to cope 
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with grass shortages during the dry season. Although the farmers were required to travel to 
forest areas located far from their dwellings, the wild-growing roughage had been found 
essential for the communities to secure their fodder supply. Moreover, the native fodder 
taken from forest areas were public goods which every farmers across villages or district 
boundaries could harvest for feeding their cattle during drought. One of the village leaders 
of the communities explained this situation as follows:  
The dairy farmers are highly dependent on the forest areas of Perhutani, 
especially during this current dry season. Unlike in the rainy season when 
grasses were flourishing and easily harvested by farmers from the 
common lands, the farmers often found it difficult to collect fodders during 
the drought. Besides, during the drought, the farmers also faced problems 
in watering their planted grass. Therefore, they searched for native fodder 
in forest areas. Sometimes, they went to forest areas in Garut [An adjacent 
regency surrounding Bandung regency]. (KI-02)  
During my fieldwork, I witnessed many farmers collecting and loading native fodder from 
forest areas to fulfil the feed supply. For example, one of the Cikahuripan village participants 
showed me diverse native vegetation taken from the forest to feed his dairy cows (see Figure 
6-5). This evidence strengthened the narratives stated above, showing the strong linkage 
between the SDF communities and forest areas, as 'native-fodder banks' for the 
communities, especially for fodder reserves during the dry season. 
 
Figure 6-5. Bunch of native fodders collected from the protection forest near Mount 
Tangkubanparahu (Source: Research fieldwork, 2018) 
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6.3.2 Access to agroforestry lands for maintaining fodder stocks  
My interview with a key informant who was an academic in animal nutrition areas revealed 
how the intercropping grass cultivation system might not fully support a sustainable feed 
supply for many reasons. First, the tree canopy caused low productivity of the grass 
intercropping system. The grass production on agroforestry lands crucially depended on the 
thickness of the tree canopy and the type of grass or forage planted by the farmers. The 
second reason concerned the location of the agroforestry lands, which were sometimes 
located in the middle of the forest, and the farmers found it challenging to access these areas. 
The third was grass theft issue that frequently occurred because of the low level of 
supervision on the planted grass cultivated on agroforestry lands, carried out by the farmers. 
However, for the smallholders, the planted grass on agroforestry lands was nevertheless very 
valuable for managing feed shortages. Throughout the four communities, a farmer could 
have access up to 2 hectares of agroforestry lands which could be utilized for intercropping 
grass cultivation areas and these lands could supply 20 per cent to 100 per cent of daily 
fodder need. Although during the dry season the planted grass supply was declining, the 
smallholders perceived that the agroforestry lands were pivotal for ensuring feed supply. For 
example, one participant from Margamukti village, who started his dairy farming in the 
1990s, illustrated the meaning of agroforestry lands in securing his green fodder supply as 
something that he should be thankful for. Without the land, he might face a problem 
accessing grass from other areas. 
The meaning of Perhutani land is Alhamdulillah [praise be to God]. If I 
didn’t have lands [for cultivating grass] on forest and plantation lands, I 
don't know where I would obtain grass. It would be difficult for me to 
collect them. So, the benefit is I have a certain place to collect grass. I 
don't need to think hard about finding a location for cutting and carrying 
grass. (SDF-18-MM) 
Another participant from Cikahuripan village who had worked his dairy farm for around 
eighteen years also offered a similar opinion. He asserted that his need to access the 
agroforestry land was related to his struggle against feed shortages from public or private 
lands. He said, 
The agroforestry land is essential for planting grass. If I didn’t have the 
land, it would be tough collecting grass. I have limited private land, but I 
used it for building a house. Therefore, my grass field [on his private land] 
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would decrease. But, I am exclusively using the woodlands for grass 
cultivation. (SDF-25-CK) 
Those statements provided an understanding that the available agroforestry lands were 
essential to ease farmers' problems when facing grass shortages. They utilized the woodlands 
for planting grass through which the farmers could obtain a certain quantity of green fodder. 
Another participant, a sixty-year-old farmer, illustrated his dependency on agroforestry land 
in combating feed shortage when he stated: 
If they [Perhutani] immediately prohibited us [dairy farmers] from 
accessing the land, perhaps, I would consider quitting as a dairy farmer 
because I wouldn’t have any optional lands for growing grass, even 
though I am only raising two cows. I need to collect at least 80 kg of grass 
daily. I couldn't afford to buy or to collect that amount from other places. 
(SDF-34-CK) 
This quote emphasized the vital importance of SDF communities’ access to agroforestry 
land for their ability to secure fodder supply. Especially for him, a senior farmer who 
physically and financially could not afford to obtain grass beyond planted grass harvested 
from the agroforestry lands, the forest areas remained pivotal for securing the stability of 
fodder stock. 
One key informant from a regional agricultural office also explained the necessity of 
wasteland within plantation or forest areas as promising zones for cultivating grasses to 
provide a definite supply for the SDF communities. 
One of the problems in developing the smallholder dairy farming system 
is the land issue in particular lands for building cowsheds and pastures. 
Such as in Pangalengan sub-district, during the Dutch colonial era, there 
were some lands employed as public pastures where farmers could 
shepherd their cows. But now, those lands have become housing. 
Therefore, nowadays, farmers are finding it challenging to collect fodder 
from common lands […] I guess we could use some neglected plantation 
areas, and agroforestry lands for planting grass. And, I heard that those 
areas had been producing a promising amount of grass for fodder stocks. 
(KI-13) 
Therefore the opportunity of the SDF communities for cultivating fodder crops on 
agroforestry lands had provided opportunities to supply a certain amount of fodder to 
supplement the uncertain wild-growing forage usually collected from common areas.  
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6.3.3 Access to agroforestry lands for cost production efficiency 
The survival of tropical dairy farming is closely related to the ability of smallholders to 
access low-cost feeds with which they can increase farm efficiency (Egan, 1999). Farm 
efficiency has become an essential factor for establishing a resilient dairy farm (Shadbolt, 
Olubode-Awosola, & Rutsito, 2013). For SDF communities attached to forest areas, having 
access to agroforestry lands means they have the opportunity to produce planted grasses 
which are relatively cheaper than purchased fodder or manufactured feed, such as corn 
straw, paddy straw, and feed concentrate. Most of my interviews with smallholders across 
the four communities disclosed that their high demand for agroforestry land was strongly 
connected with their need to obtain low-cost fodder to retain their dairy farms. 
Many participants who utilize planted grasses and forage on agroforestry land for fulfilling 
daily cow feed requirements recounted their serious concerns for the future of their farm, 
especially in coping with the rising cost of manufactured feed. They asserted that most of 
the smallholders, who were landless farmers, would face difficulties in maintaining their 
dairy farms’ efficiency if they failed to meet their cheap feed supply, compared to the rise 
of feed cost and high dependency on manufactured feeds. For example, a young farmer in 
Margamukti who stated he was the third-generation dairy farmer in his family described the 
importance of the grass harvested from his agroforestry land to sustain his dairy farm. When 
asked about the benefit of grass cultivation on agroforestry lands to support their dairy farms, 
he said: 
It is so valuable because our main source of feed is grass. If I didn’t have 
land for producing grass, maybe, I would be forced to feed my cows feed 
concentrate. But it is bad for my cows, and it is also wasteful. I think the 
smallholders will be bankrupt if they don't have the lands [agroforestry 
lands] and only depend on feed concentrate. I mix grass and feed 
concentrate daily. (SDF-12-MM)  
Another participant from Cikahuripan village also explained the importance of the 
agroforestry lands in providing space to cultivate and harvest grass. A female farmer who 
had been raising dairy cows for about twenty years asserted that having planted grass had 
potentially reduced her dependency on purchased fodder. She stated: 
I am so thankful having grass planted on Perhutani's lands. If I didn't have 
it, I don't know where I could obtain grass. I couldn't afford it if I had to 
buy fodder continuously. We are so thankful. If we didn’t have access to 
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the land, I couldn't figure out how much I should spend on buying the 
fodder. (SDF-35-CK) 
These quotes suggest that SDF communities perceived that their access to agroforestry land 
had become a prerequisite for lowering feed costs. Both participants explained that being 
landless farmers, they found it challenging to avoid purchased feed. However, the 
availability of planted grass on agroforestry land has decreased their dependency and use of 
commercial fodder. According to my conversation with a cooperative representative, 
owning areas for growing grass might lead to an increase in the efficiency of smallholder 
dairy farms. 
So, whether it is in the dry or wet season, the land is essential [for dairy 
farming]. It means without sufficient land, dairy farming is unlikely to 
grow. It would more likely remain steady or decrease. Besides the land 
supplying primary feed which is green fodder, it also provides low-cost 
feeds. Even the price of fresh milk is around 6000 rupiahs per kg [higher 
than usual price], but if the farmers use feed concentrate inefficiently. I 
think their profit is insignificant. Hence, the land is critical. Without the 
land, we would find it [dairy farm] hard to grow. (KI-01) 
6.3.4 Access to agroforestry lands for retaining water supply 
The local communities in the four villages depended on water supply harvested from the 
surrounding forest areas not only for household uses but also for dairy farm activities. 
Springs and lakes located in forest village areas had become water reservoirs from which 
the communities obtained water. The communities enjoyed water from those reservoirs for 
daily life and farming purposes year-round. The untreated water flows from these sources to 
community dwellings and farm areas through small dams and a pipeline system. PVC pipes 
and plastic hoses were commonly used for the piping (Figure 6-6). In three villages, 
Tarumajaya, Jayagiri and Cikahuripan, Perhutani and the LMDH collectively manage the 
water supply, including maintaining the water reservoirs and the piping installations. The 
communities’ members paid contributions monthly to the LMDH for these water services. 
In contrast, the communities in Margamukti obtained water from water installation provided 
by Star Energy Geothermal as part of the corporate social responsibility (CSR) services of 




Figure 6-6. Typical piping of water supply system at the four communities. (Source: 
Research fieldwork, 2018) 
Note: The figure on the left was taken from research fieldwork in Tarumajaya village and 
the figure on the right was taken from research fieldwork in Cikahuripan village. 
Enabling access of SDF communities to the forest zones was related to their concern over 
the significant loss of water influenced by forest conversions within village forest areas. For 
instance, many participants in Margamukti village admitted that they experienced a 
significant loss of water supply due to forestland conversation, from forest zones to a 
geothermal power plant and steam well development carried out by Star Energy 
Geothermal. Water harvested from the forestlands was essential for the local community to 
address their water needs. By giving access to dairy farmers, they could get involved in 
escalating the ability of the forest in retaining water supply by cultivating grasses and 
conserving trees. One of the participants said, 
The forest and the trees are essential for retaining water supply. If the 
forest were barren, the water supply would decrease. When Star Energy 
[the power plant company cleared the forest for establishing steam wells, 
the water supply declined significantly. We [dairy farmers], Perhutani, 
and Star Energy endeavour to protect the woods by planting the forest 
land with grasses, and at the same time, we are getting involved in 
conserving the trees. We do that to maintain the water supply.  (SDF-13-
MM) 
The importance of the SDF communities’ activities in retaining water supply from forest 
areas was also recounted by the smallholders in Jayagiri village. A participant from this 
village recounted his effort to secure a water spring on the forest zone in avoiding water 
shortage in his community. 
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Perhutani allows us to use water from a water spring on the forestlands. 
The company prohibits us from growing grass within a 200-meter radius 
[from the water spring]. However, some farmers disobeyed the rule. I 
talked to the farmers about stopping cultivating grass near the water 
springs because if the area were damaged, we would suffer from water 
loss. (SDF-23-JG) 
Another participant who formerly had a close relationship with ulu-ulu24 told his story 
related to the linkage of the local community with the water supplied by the water springs 
from the forest. He agreed that the local community, including the SDF community, 
depended on forest-origin water, and Perhutani had enabled the communities to utilize the 
water. 
We use water taken from Perhutani lands [the protection forest], water is 
the number one [the essential factor] in raising cows […] We started 
sharing water with Perutani in 1984, we were only twelve households. The 
Perhutani representative, Pa Udin, who lived in Pojok [a hamlet in 
Cikahuripan village], supplied water to the community using half-inch 
pipes. Right now, we are using three-inch pipes. Although we experienced 
a drought of four months, Alhamdulillah [praise be to God], we never 
faced a water shortage. (SDF-34-CK) 
Those stories explicitly illustrated the linkage between the communities’ access to the forest 
and water supply, including SDF communities’ efforts in maintaining water availability to 
cope with water shortages caused by forestland conversion and the dry season. For example, 
participant SDF-13-MM pointed to forest conversion for industrial purposes had created a 
negative impact on the water supply to the local communities. The SDF communities’ access 
in cultivating grasses on the protection forest had improved the ability of the forest floor to 
retain the water supply by planting grasses and preserving the planted trees. The narratives 
from participant SDF-23-JG linked the SDF community access in guarding water reservoirs 
against disobedient forest users who attempted to overuse the forest resources. Besides, the 
story recounted by participant SDF-34-CK associates the access of the local community to 
a forest area managed by Perhutani in enabling their ability to benefit from water springs, 
especially in coping with water shortages during the dry season.  
The positive impact of grass farming on agroforestry lands for maintaining water supply was 
also recounted by one of the Perhutani representatives, who argued that the intercropping 
                                                 
24 Based on Kamus Besar Bahasa Indonesia (KBBI/Great Dictionary of the Indonesia Language) ulu-ulu 
means village office representatives who are in charge of water management or irrigation. In this context, the 
ulu-ulu refers to the community members maintaining the water supply within the village area.  
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grass cultivation was more forest-friendly than vegetable farming. This was because grasses 
could support water catchment on forest lands. He said: 
We substituted the vegetable farming to coffee and elephant grass 
cultivation [on agroforestry land] because they are shade-tolerant plants. 
These plants could be productive under the tree shade […] on the forest 
floor, the grass could absorb water, and its roots could retain water on 
the ground, especially during the dry season (KI-14)   
These findings demonstrated that the importance of the SDF community access to the 
woodlands was linked to the dependency of the community on springs in the forest, and the 
communities’ efforts to retain the function of the forests as water catchment areas. 
6.3.5 Access to agroforestry lands for mitigating forest-related disasters 
All the SDF communities in this study area were located in the foothills of volcanic 
mountains which were prone to various natural disasters, such as earthquakes, eruptions, 
erosion, and flood. For example, the area of Margamukti and Tarumajaya village lying along 
the foothills of Mount Windu and Mount Wayang were categorized as critical zones that 
were prone to landslides because of two factors (Kumalasari et al., 2019). Firstly, the 
topography of the upper regions of the village characterized by steep slopes, and secondly, 
the forest degradation surrounding the community caused by agricultural activities 
(Gunawan et al., 2004; Kumalasari et al., 2019). For example, a landslide that occurred in 
Margamukti on 5th May 2015 showed the fragility of the area for this kind of natural disaster. 
Badan Penangulangan National Bencana (BNPB/ The Indonesian National Board for 
Disaster Management) confirmed that the landslip that buried Cibitung hamlet in 
Margamukti village caused the deaths of four people, and 134 people were displaced 
(BNPB, 2020). Kumalasari et al. (2019) argue that reforestation and agroforestry initiatives 
were essential in mitigating and reducing the risk of landslides  
My conversation with a dairy farmer who experienced this kind of natural disaster revealed 
the importance of conserving the forest to protect the area from landslides. He perceived that 
he had been motivated to retain his access to the forest not only for fulfilling his demand for 
fodder supply, but also for supporting Perhutani to preserve the trees to mitigate the effects 
of disasters.  
I felt the impact of the landslide on my farm. It buried half of my planted 
grass plot. I could not obtain grass from the plot, and my fodder supply 
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was disrupted. Fortunately, I still have another grass field, and I collected 
the grass from there. […] after the incident, no one utilized the area, and 
I asked permission of Pa Jujun [a Perhutani representative] to grow grass 
on it. He gave me a permit, and I was just obligated to take care of the 
planted trees to prevent landslide. (SDF-14-MM) 
Another participant from Margamukti village also asserted the importance of government 
and people’s awareness of natural disasters. He criticized government policy during 
President Habibie’s era that allowed people to utilize state-owned wastelands for farming 
activities, as a result of which the forest area surrounding his village has been damaged. 
Unlike vegetable farmers, dairy farmers have been supporting Perhutani in conserving the 
trees to minimize the risk of forest-related disasters.  
I found a significant impact of government policy during the transition 
period from President Soeharto to President Habibie. The government 
allowed people to use wastelands to cope with the economic crisis. 
Vegetable farms were ubiquitous in many mountainous areas. They 
caused floods and landslides. We need to consider the negative and 
positive impacts of farming on the environment. We, dairy farmers, didn't 
harm the forest, like the vegetable farmers did, because we take care of 
the land [forestlands] and trees at the same time. (SDF-13-MM) 
The motivation of dairy farmers to mitigate natural disasters was in line with the objective 
of Pengelolaan Hutan Bersama Masyarakat (PHBM/Joint Community Forest Management) 
— the current CBFM run by Perhutani, in conserving the forest areas. The LMDH leader of 
Margamukti village attempted to encourage the dairy farmers to take part in utilizing 
agroforestry lands in order to achieve the social and environmental goals of the social 
forestry initiative. He said: 
The government initiated PHBM to minimize the forest encroachers, who 
violated the PHBM rule. They cultivate potatoes, cabbages and other 
vegetables. PHBM allows local people to grow elephant grass, tea, coffee, 
tamarillos, and mulberry trees. They are shade-tolerant plants which don't 
harm the forestlands. Besides, it is helping to conserve the forest. Elephant 
grass cultivation on agroforestry lands assists the landless dairy farmers 
to have grass fields. (KI-08) 
Like in Margamukti and Tarumajaya village, the SDF communities in Jayagiri and 
Cikahuripan were also living on the foothills of mount Tangkubanparahu, which was also 
an active volcano in West Java area (Kartadinata, Okuno, Nakamura, & Kobayashi, 2002). 
Besides being prone to eruptions, the forest areas surrounding the mountain were also 
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susceptible to forest fire (Perum Perhutani, 2019). The forestry company cooperated with 
various stakeholders, including the agroforestry users in mitigating forest fire (Perum 
Pehutani, 2020b).  
One of the participants in Jayagiri explained the awareness of the SDF community in this 
village to mitigate forest fires, which had been raised by his involvement in forest 
management. The participant said,  
Formerly, it [the forest fire] happened every year during the dry season. 
If the forest fire occurred, the local communities always collectively 
extinguished the fires.  For example, in 2005 when I was still involved in 
resin tapping, there was a thirty-hectare-wide area of forest on fire. 
Perhutani and the community worked together to extinguish the fire. 
(SDF-25-JG) 
The narratives above show the essential link between SDF communities and agroforestry 
land in mitigating natural disasters. The attitude of the communities in utilizing and 
preserving forest resources was in line with the environmental and social objectives of the 
PHBM scheme initiated by the authority.  
6.3.6 Summary 
This section has provided an explanation of five essential roles of agroforestry lands for the 
SDF communities in West Java. The first was the significance of the wood areas in supplying 
wild-growing forage for coping with a low-cost feed shortage collected from other common 
lands, especially during the dry season. Second, the communities perceived that agroforestry 
lands have become an essential area that may produce a certain amount of green fodder. 
Intercropping grass farming has given opportunities for the smallholders to grow planted 
grass, which partially ensures that a considerable portion of their daily feed requirements 
are met. Third, native and planted grass harvested from the forest are potential resources that 
may decrease feed costs and so escalate farm efficiency. Fourth, SDF communities in this 
province affirmed their linkage with the forest areas to retain water supply for household 
and dairy farm needs. All the sampled communities in this study utilize freshwater produced 
by water springs and lakes which are located in the forest zones. Last, the forests had become 
essential areas for the community in mitigating natural calamities, such as flooding and 
landslides. These features of the forests have become supporting factors for the communities 
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to gain access to the woodlands. In the next section, I will explain the role of social capital 
in shaping the ability to obtain access to forest areas. 
6.4 Social capital and gaining access to agroforestry land 
The previous section has illustrated some pivotal meanings of forest resources for the SDF 
communities in West Java, especially the importance of agroforestry lands in supporting the 
ability of the communities to withstand stresses and shocks. This section presents some 
findings related to the role of social capital in supporting the SDF communities in gaining 
access to these lands. In Chapter 2, this thesis explained the local context of the historical 
background of CBFM through which the forest-village community could have initial access 
to various activities in forest management, including intercropping farming practices on 
agroforestry lands. Most of this initial access was gained by the community through labour-
to-land exchanges, between Perhutani and local community’s members at the field (Mayers 
& Vermeulen, 2002). Once the CBFM was adopted, the local community arranged some 
community-based access-transfer arrangements, such as land-tenure transfers between 
agroforestry users and hereditary access transfers within forest-users’ families (Peluso, 
1993). 
My interview with four smallholder communities in West Java revealed the significant role 
of social capital in establishing access mechanisms through which the communities could 
gain access to agroforestry lands. Those mechanisms include informal access through 
contract labour, informal access through labour-to-land exchanges, hereditary access 
scheme, and right-to-use transfers. 
6.4.1 Informal access through contract labour 
Before the introduction of social forestry programmes, the company employed coercive 
powers to impede the local people from entering the forest area by conducting joint patrols 
by Perhutani officials and a mobile brigade of the national police (Maryudi & Krott, 2012a). 
This management approach was adopted mainly to prevent illegal logging and forest land 
encroachment which damaged the forest zones. Once the company introduced the social 
forestry programmes, local communities in West Java were allowed to enter and utilize the 
forest under Perhutani supervision.  
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My interviews with SDF community members in Jayagiri and Cikahuripan village recounted 
Hutan Kemasyarakatan (HK/ Social Forestry) programmes had led to the establishment of 
linking social capital between the SDF communities and Perhutani at field level, called 
Mandor (forest guard), through their involvement as contract labour in various forestry 
management programmes; including pine resin harvesting, and replanting projects. This 
linking had resulted in them gaining a permit to utilize forestlands for performing 
intercropping food and fodder crop farming on agroforestry lands. This finding was similar 
to the study by Sopandi and Rule (2000), which found that the local communities’ 
involvement in the northern Bandung HK programmes generated income from pine resin 
activity, and cultivated food and cash crops on agroforestry land through an intercropping 
scheme. A participant who formerly worked as resin tappers recounted their experience in 
gaining access to forest patches by participating in harvesting pine resin.     
The first time I started growing grasses on Perhutani land [forest areas] 
was when the company harvested resin in the 1990s. That was how we 
cooperated. We did not need to pay rent for the lands, but we needed to 
get involved in tapping the resin instead. Perhutani paid for my resin 
yield. But I did not have experience doing that. It was only to fulfil the 
requirement for having access to the forest. (SDF-25-JG)  
Another participant also expressed the importance of their participation in other forms of the 
social forestry project, reforestation projects and intercropping farming, in enabling their 
access to agroforestry lands. He said: 
I remembered there was a typhoon around the year 2000. I saw many trees 
collapsing. At the time, Perhutani allowed us to utilize the land on one 
condition. We were required to help Perhutani replant the forest with pine 
tree seeds. Prior to that, we cleared shrubs from the forest floors, and then 
we planted grass on it before the tree seeds were ready. At the time, 
Perhutani didn’t limit the size [of the forest floor] we could clear. It relied 
on the capability of each farmer[…] I got 5000 m2 of land, and it may 
supply 75 per cent [of daily fodder needs] in the wet season, and 50% 
during the dry season. (SDF-27-JG) 
According to those statements, the linking social capital the SDF communities and Perhutani 
in those villages, triggered by contract labour within the HK programmes, had been shaping 
the ability of the SDF communities to low-cost access the agroforestry lands in two ways. 
Firstly, the community forestry program has become a stepping stone for the communities 
to gain free-charge initial access to the agroforestry lands for cultivating grass to support 
their dairy farms. The communities were only obligated to get involved in several CBFM 
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programmes initiated by the forest company. Secondly, it has provided opportunities for the 
smallholders to have a flexible acreage based on their spending on clearing the forest lands. 
Therefore, this flexibility had also allowed the communities to expand their access with 
affordable capital, without cost burdens involved.  
My discussion with two dairy cooperatives’ representatives in this village reinforced the 
evidence that the smallholders had been accessing the forest village areas since the forest 
areas were assigned as production forests. The communities enjoyed their access to 
affordable sources of fodder and lands. One of the cooperative’s staff members explained, 
Years ago, when the forest were production forest areas, the communities 
had accessed [for cultivating grass] around 620 hectares of forestlands, 
but right now only 250 hectare because the forest canopies were getting 
thick […] at the time, the main point of the communities access to forest 
resources was cheap access to land and fodder. (KI-25) 
The initial access of the communities to the HK scheme as affordable access for the SDF 
communities in these villages was recounted by some farmers during my field observations. 
For example, my discussion with some villagers at a warung (a traditional food vendor) 
located at an ecotourism site in Cikahuripan village (see Figure 6-7) revealed that before the 
profit-sharing scheme (the current agroforestry-land tenure adopted by Perhutani) the 
smallholders freely utilized the wild-growing forage as a source of fodder and small plots of 
agroforestry lands attached to village border for planting grasses. One of the villagers said:  
If Perhutani halted the profit-sharing scheme, the SDF communities 
would have free access to collect native fodders from the forest and to 
grow grasses on forest areas. Like the previous system [before the profit-
sharing scheme], we had free access to collecting fodder. As a farmer, I 
would be so pleased to have free access as before. (a villager from 




Figure 6-7. My conversation with some villagers at a warung located at an ecotourism site 
in the Cikahuripan forest area (Source: Research fieldwork, 2018) 
6.4.2 Informal access through labour-to-land exchanges 
The SDF communities in Tarumajaya and Margamukti villages also perceived that two 
policies had played significant roles in creating opportunities for the communities to gain 
access to woodlands. These include the government policy that allowed local people to 
utilize state wastelands for farming to overcome poverty after the financial crisis in 1997 
and the government policy in establishing the CBFM system run by Perhutani.  
Prior to the crisis, Perhutani often evicted local people in Tarumajaya and Margamukti from 
the Wayang Windu forest. This management approach was conducted mainly to prevent 
illegal logging and forest land encroachments that occurred in the woodland areas on a large 
scale. Two interviewees recounted how they were prohibited from entering the forest to 
protect the forest areas from land grabbing and illegal logging. For example, participant 
SDF-08-TJ pointed out that the forest patrols often evicted people from the forest. A ‘hide 
and seek’ action had been carried out by the local community to avoid eviction. Besides, 
participant SDF-15-MM linked forestry law enforcement and the use of military power as 
the government’s means of guarding the forest. The participants perceived that this strategy 
had impeded the local community from benefitting from the forest resources. 
Many years ago, when we were trying to utilize forestlands for farming, 
the forest police always evicted us. We often employed a ‘hide and seek’ 
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strategy to avoid the forest guards. When the forest was unguarded, we 
utilized it. In contrast, when it was guarded, we stopped. (SDF-08-TJ) 
I think during the new order era, the law enforcement [protecting the 
forest] was rigorous. We were scared of the army who guarded the forest 
area. No one dared to enter the forest. (SDF-15-MM) 
After the crisis, the SDF communities in Margamukti noted that the new government policy 
that permitted people to utilize state wastelands for farming had become an important 
milestone in allowing the communities to have access to the woodlands. Many participants 
from this village recounted that, at the time, many people perceived that forestlands were 
neglected land that could be used for agricultural activities. One of the participants who 
started utilizing the forest plots in 1998 said, 
It was around 1998. I did not ask permission [from Perhutani] to utilize 
the forestlands because they were neglected. I encouraged myself to clear 
the lands from Kirinyu and Teklan [types of indigenous shrubs]. I believed 
that by clearing the shrubs, the forestland and the trees would be well 
preserved. Moreover, during cultivating grasses, I was taking care of the 
trees too. […] The first time I cleared the land, a Perhutani officer rebuked 
me because I didn’t have permission to do that. Then, I just explained that 
I was trying to utilize the land for cultivating grass, not for vegetable 
farming. After that, he let me plant the land, but I was obligated to 
preserve the trees. (SDF-16-MM) 
According to this extract, although the government policy had negatively motivated the 
farmer to grab the forestland, the programme encouraged the establishment of linking social 
capital, which refers to a mutual relationship between the community member and Perhutani 
in utilizing and preserving the forestlands. This linking was established through the informal 
labour exchange between Perhutani and the SDF communities in conserving lands and trees. 
In return, the communities had chances to utilize agroforestry land to cultivate grasses. 
The forest representatives who were in charge for supervising the forest areas in these 
villages also explained the linking between Perhutani and the local communities had initially 
established the communities’ access through informal agreements which in turn, were 
formalized through a contract between the LMDHs and Perhutani. One of the Perhutani 
officers explained, 
Previously, there was a Tumpang sari [the local term for intercropping 
farming] scheme, so we [Perhutani and village communities] collectively 
managed the forest. The farmers acquired small plots of forest land for 
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cultivating vegetable crops. They just needed to get involved in planting 
trees and preserving the lands [forestland] […] right now we are 
employing PHBM’s rules by which we established profit-sharing 
agreement with the communities to cultivate coffee trees, and grass. (KI-
04) 
Based on the excerpt, the linking between Perhutani and SDF communities had initially 
facilitated the SDF communities in Tarumajaya and Margamukti to gain access through 
informal labour exchanges. For example, the farmers’ involvements in preserving forest 
lands and trees were exchanged with their permit to utilize agroforestry lands, through which 
the smallholders had free access to the lands.  
6.4.3 Hereditary and right-to-use access transfers 
Previously, findings have revealed the role of linking social capital triggered by government 
policies, particularly community forestry programmes, in supporting the SDF communities 
in gaining access to the agroforestry lands. The qualitative interviews with the community 
members have also indicated the role of bonding social capital in enabling the SDF 
communities for gaining access to the lands through hereditary access schemes and right-to-
use access transfers. In the previous study, Peluso (1993) found that these systems emerged 
as social processes at the community level after the social forestry programme was 
introduced.  
6.4.3.1 Hereditary access scheme 
My interviews with SDF community members from four villages disclosed the meaning of 
many forms of family linkage in supporting the smallholders to obtain access to agroforestry 
lands. In Jayagiri and Cikahuripan villages, some farmers who were formerly not involved 
in social forestry programmes gained hereditary access from their parents and parents-in-
law. It seemed that access was transferable within family circles. In this sense, once the 
community member holds the entitlement to utilize the lands, they could informally pass 
this right on to their successors. Two participants, participant SDF-39-CK (29 years) and 
participant SDF-28-JG (42 years) said, 
My father cultivated vegetable crops on the forestlands many years ago. 
Then I proceeded to utilize his agroforestry land for growing grasses. 
Planting vegetable crops is prohibited now. (SDF-39-CK) 
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Before I joined the profit-sharing scheme with Perhutani, the local 
community members in this hamlet worked as resin tappers, including my 
father. They got agroforestry patches for farming. Now, I am using his 
[agroforestry] lands as a legacy from him. (SDF-28-JG) 
Another participant from Margamukti village admitted the role of marriage in assisting the 
farmer to gain agroforestry patches. Once he was married, his father-in-law gave him some 
forestlands to be maintained as grass fields.   
One of the actors helping to gain forestlands is my father- in-law. He used 
to be a dairy farmer. The pasture that we visited yesterday [the day before, 
the farmer and I surveyed some forest plots utilized by dairy farmers in 
this village for cultivating grass] was one of his legacies. Formerly, the 
forest was full of shrubs, my father-in-law cleared the lands and then 
planted them with grass. However, some of them [the forestlands] have 
already grown densely with pine trees. (SDF-13-MM) 
The narratives explained by the four SDF communities have shown the role of family ties 
of lineage and marriage in aiding the smallholders to gain access to the agroforestry lands. 
Kinship had provided a cheap and easy way for the community members to access the lands. 
In this way, they did not have to clear new forestlands with shrubs or weeds which should 
be removed by the farmers. Rather, they only needed to proceed and to retain the grass 
cultivation that had been started by their parents. 
6.4.3.2 Right-use-access transfer 
When SDF community members lack links with the authorities, relationships between dairy 
farmers had become another means for the communities to obtain access to agroforestry 
land. Interviewees explained their experiences gaining access by transferring ‘land-tenure’ 
or ‘right-to-use’ from one farmer to another. According to their information, the transfer 
scheme referred to an informal trading practice over agroforestry land tenancy or use applied 
by the communities. Farmers who transferred their lands to other farmers might receive 
some cash compensation for their labour costs in clearing the area from shrubs and planting 
grass seeds on that land.  
In Jayagiri village, I found that land transfer activity had provided options for the dairy 
farmers who did not get involved in social forestry programmes to have access to 
agroforestry patches. An interviewee said, 
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Formerly, it was a dense forest, and the forest floors were clogged with 
shrubs. Around 1993, many farmers [who were working for Perhutani] 
were allowed to clear and utilize the forest lands. I did not get involved in 
such activities because I was struggling to raise my cows. I did not know 
that the lands would be worthwhile in the future […] I bought Perhutani 
lands [agroforestry patches] from other dairy farmers who had stopped 
farming. I paid 1.5 million rupiahs for 250 tumbak as compensation for 
their efforts in clearing and planting the lands. (SDF-19-JG) 
In addition, the land transfer practice has also allowed the communities to expand their 
agroforestry land size. An affordable transfer cost enabled a farmer in Tarumajaya, 
Margamukti, and Cikahuripan villages to adopt this scheme to enlarge their agroforestry 
patch ownership. 
I bought the land [agroforestry land] from my neighbour. He used to be a 
dairy farmer but he quit, so I took over the land. I paid 1.5 million Rupiah 
for one patok25 of land [agroforestry land]. I planted it with grasses. 
Recently, I just bought another one patok. (SDF-06-TJ) 
I got one hectare of agroforestry land by purchasing it from other farmers. 
At the time, the farmer did not utilize the lands anymore. He moved his 
farm to other locations. I spent almost 15 million Rupiah to get all the 
patches. But I obtained them gradually. I mean, I bought a small plot from 
a farmer, then, I bought other adjacent plots from other farmers. Hence, 
I acquired one hectare of agroforestry land. (SDF-12-MM) 
When people were freely clearing the forest patches, they could have as 
much land as they liked. But I only got a small patch. But sometimes, many 
farmers who had excess lands released their tenancy, so I paid them for 
their work in clearing the areas. (SDF-33-CK) 
Based on the narratives above, the strong relationship between farmers had provided an 
optional way for the SDF community members to have initial access to agroforestry land. It 
has also given them a flexibility to expand the agroforestry land ‘ownership’ by providing 
an affordable land transfer cost.  
The right-to-use transfer scheme was also supported by a formal contract of the 
intercropping grass farming scheme. On the document, it was stated that within the village 
community members are allowed to transfer the right-to-use within the same LMDH 
members. One of the clauses of the contract explains the obligation of the community: 
                                                 
25 Like tumbak, patok is another traditional measure of land in West Java. 1 patok= 400 sqm of land.  
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“It is forbidden for the community members to transfer their forest land 
tenure to other users beyond the members of their LMDH” (Article 11 
verse 1a of the formal agreement between Pehutani and the SDF 
communities in Jayagiri and Cikahuripan villages) 
Moreover, my interview with several key informants from dairy cooperatives’ staffs, 
Perhutani representatives, and LMDHs’ leaders, revealed the land-tenure transfers between 
communities’ members within forest village areas commonly undertaken by the SDF 
communities. This scheme had become a simple way for community members to have 
access. One dairy cooperatives’ representative explained: 
Actually, the community members were not allowed to trade their land 
[agroforestry land] tenure. However, if they wanted to transfer their 
tenure, they needed to talk to LMDH. Then, cooperatives and LMDH 
collaborate in recording the new users involved. We needed to record the 
name of the new users and the acreage of the lands which had been 
transferred. (KI-10) 
6.4.4 Summary 
This section has presented some findings that explain various dimensions of social capital 
that assist the community to gain initial access to agroforestry lands. I found linking social 
capital had profoundly facilitated the SDF communities to establish various socially-
regulated access mechanisms, such as the informal access through contract labour and labour 
exchange in undertaking some former social forest initiatives. Bonding social capital, in 
terms of family ties and connections between farmers, has become another source of the 
SDF community to initially access the agroforestry lands. Family linkages allowed young 
farmers to access the areas using their family legacy. Finally, relationships between farmers 
facilitated the land tenure transfer scheme, by which the smallholders might have an 
opportunity not only to gain initial access but also to enlarge their ownership of agroforestry 
patches. These informal access mechanisms had been found to be costless and affordable by 
the SDF communities who were lacking financial capital to access private lands.  
6.5 Conclusion 
This chapter has discussed the physical condition of two protection forest zones in West 
Java, where the four SDF communities examined in this study have been depending on forest 
resources for maintaining their dairy farms for decades. Although some legislation had 
constrained the communities from benefitting from the forests, some natural resources, such 
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as native forages, water, and agroforestry lands, had been essential in helping the 
smallholders to support their farms. However, the communities’ awareness of the decline of 
ecological services provided by the forest was related to the emergence of conversions away 
from forestlands. For instance, in Margamukti and Tarumajaya villages, the community 
members had been concerned about forestland encroachment and geothermal exploration 
that may reduce their ability to benefit from the forest. 
The chapter also presented an explanation of the relationship between the agroforestry lands 
and the SDF communities. This linkage had shown the dependency of the communities on 
the resources which were mostly related to various tangible ecological services, such as the 
availability of native fodders, the opportunity of grass cultivation, and water supply, which 
could be extracted or utilized by the communities. The intangible ecological services that 
also link the smallholders and the forest referred to the function of these areas for mitigating 
various types of natural disasters, such as water shortage, forest fires, floods, and landslides. 
These connections had supported the community in their access to the forest areas. 
The discussion in this chapter also highlighted the role of social capital in shaping the 
communities’ access to forest resources by providing evidence of the communities' access, 
low-cost and flexibility access, and options to enlarge their agroforestry-land ‘ownership’. 
Since the woodland areas belong to the state, the CBFM initiatives had primarily influenced 
the communities by providing a stepping stone to access the forest zones. The narratives 
recounted by participants have disclosed the impact of various forms of the social forestry 
programmes, in establishing linking social capital between the communities and Perhutani, 
for enabling access of the communities to agroforestry lands. The findings in this chapter 
also had indicated the role of bonding social capital, including kinships and farmers’ 
connections within neighbourhoods, for enabling the SDF communities to access 
agroforestry lands, through hereditary access scheme and right-to-use access transfers. 
In the next chapter, I will analyse how social capital plays a role in promoting the ability of 
SDF communities to control and maintain access. The various dimensions of social capital 
are examined in influencing forest governance in West Java to sustain their access and to 
combat overuse and free-riding behaviours.  
CHAPTER 7.  THE ROLE OF SOCIAL CAPITAL IN 
CONTROLLING AND MAINTAINING ACCESS TO 
AGROFORESTRY PATCHES 
7.1 Introduction 
The theory of access (Ribot & Peluso, 2003) asserted that the ability of a community to 
benefit from something, such as forest resources, is derived from “a bundle of power that 
enables actors to gain, control and maintain the access (p. 155)”. In the previous chapter, I 
clarified the role of social capital in allowing communities to gain access to agroforestry 
lands. Regarding the nature of the forest as a CPR, however,  problems, such as overuse, 
free-riders, and tenancy security (Dietz et al., 2002), have emerged as challenges that may 
reduce and impede the ability of smallholder dairy farmer (SDF) communities to control 
and maintain benefit from the resources.  
This chapter explains the role of social capital in promoting the ability of the SDF 
communities in controlling and maintaining access to agroforestry lands, by which the 
smallholders could sustain their access and overcome various issues related to forest 
management. Sustainable access to forest resources is essential to develop the resilience 
SDF communities in West Java, which highly depend on forest resources to support their 
farms and livelihoods (Muhamad, Okubo, Harashina, Parikesit, et al., 2014; Parikesit et al., 
2005). 
This chapter is divided into two sections. The first section explains the role of social capital 
in shaping the ability of the SDF communities to control access to agroforestry lands. There 
are seven themes in this first section: forest-village-border control, fenceless land border 
system, positioning Lembaga Masyarakat Desa Hutan (LMDH/Forest village community 
institution) committee members, information sharing control, agroforestry land-sharing and 
land-sparing use, negotiable shared-profit fees, and forest function changes and forest-use 
control. The second section presents the findings of the contribution of social capital in 
supporting the community in maintaining their access to agroforestry lands, especially in 
maintaining land tenure, maintaining the sustainability of the forest resources, and solving 
free-riding issues. The research findings in this section are also divided into four themes: 
Renewable formal-agreements and negotiable shared-profit fees, the creation of common 
knowledge in managing forest, the creation of peer-to-peer land supervision and the 
creation of gradual sanctions. 
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7.2 Social capital and controlling access 
In investigating the role of social capital in controlling access by SDF communities to 
agroforestry lands in four villages in West Java, the findings have been framed by the seven 
types of working rules (Ostrom, 2011) that may influence forest governance adopted by the 
community and the authority, including: scope rules, boundary rules, position rules, 
information rules, aggregation rules, payoff rules, and choice rules. Table 7-1 presents the 
emergent themes which show the ability of the SDF communities in controlling access to 
the agroforestry lands. The explanation of these themes is presented below.  
Table 7-1. The emergent themes of controlling access by the SDF communities based on the 
seven types of working rules influencing the actions of appropriators in managing common-
pool resources, proposed by Ostrom (2005)   
Type of rules The control function of the rule Emergent themes from 
findings 
Scope rules Controlling appropriators based 
on Geographical boundaries 
Forest-village border 
control 
Boundary rules Controlling the right of individual 
appropriators based on their 
involvement in managing CPRs 
Fenceless agroforestry lands 
border system 
Position rules Controlling position a group of 




Information rules Controlling information sharing 
within appropriators 
Information sharing control 
The aggregation rules Controlling the decision making 
in harvesting benefits from 
resources 
Agroforestry land-sharing 
and land-sparing use 
The payoff rules Controlling the cost and benefits 
gained by appropriators 
Negotiable shared-profit 
fees 
The choice rules Controlling the ways  
appropriators  harvest benefits 
from resources  







7.2.1 Forest-village border control 
A well-defined land boundary is essential for controlling access of agroforestry users 
(Ostrom, 1990) because it plays a role in determining not only a specific edge but also the 
acreage of forestlands that can be used by the village forest community members. An 
interview with the Perhutani representative from Kesatuan Pemangku Hutan (KPH/ Forest 
Management Unit) Bandung Utara revealed that the forestland boundary had been assigned 
according to the formal rule of Pengelolaan Hutan Bersama Masyarakat (PHBM/Joint 
Community Forest Management) — the current CBFM established by Perhutani. The 
current regulation of the PHBM system, the Director of Perum Perhutani Decree number 
682/KPTS/DIR/2009 of 2009, allocated the agroforestry users, based on Hutan Pangkuan 
Desa (HPD/forest village boundary) areas determined by geographical and administrative 
village boundaries. The HPD comprises several petak (small units of forest plots), which 
were directly attached to the village, and each petak is marked by pal batas (cylindrical 
concrete pegs) placed on the forest grounds (Figure 7-1).  
 
Figure 7-1. Sample of a pal batas used by Perhutani (Source: Perhutani, 2018) 
The concept of HPD assigned by Perhutani had been acknowledged by the SDF community 
members as an instrument to control agroforestry land borders between villages. This border 
system effectively regulated the forest users’ territory based on village administrative 
boundaries for preventing conflict among agroforestry users from neighbouring villages. 
One of the dairy farmers from Jayagiri village said: 
We have jointly utilized the forest with other farmers from different 
hamlets, such as Pasir Ipis [a hamlet in Cikahuripan village], Cilumber [a 
hamlet in Cibogo village], Gunung Putri [a hamlet in Jayagiri village, 
where he lives]. They have their own areas, and we never have conflicts 
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regarding the border, because Perhutani and KPSBU have defined the 
border. (SDF-26-JG) 
According to the narrative, the SDF communities perceived that the forest village boundaries 
controlled by the HDP system were clear and understood by the communities. The mutual 
understanding between forest users within adjacent villages regarding the borders had been 
reinforced by the roles of Perhutani and dairy cooperatives in defining the borders.   
My interviews with four LMDH leaders revealed that the HPD concept not only effectively 
controlled access of the village community to adjacent forest areas but also defined a clear 
forest boundary. For example, in northern Bandung, the HPD system arranged two 
neighbouring forest areas of Jayagiri and Cikahuripan villages, and in southern Bandung, 
the HPD bordered forest areas of Tarumajaya and Margamukti villages. These well-defined 
forest village boundaries stated by the HPD were formally written in an agreement between 
the LMDH and Perhutani, called Perjanjian Kerjasama (PKS/cooperation agreement), in 
conducting the PHBM programme.  One of the LMDH leaders explained the agroforestry 
land borders as follows. 
The community members [in Cikahuripan village] who own forest patches 
are mostly attached to the forest area. They have their own plots. For 
example, villagers of Jayagiri or Cikahuripan use different forest plots 
determined by their forest village territory [the HPD]. So there was no 
land-grab conflict among the community members. (KI-17) 
Another LMDH leader also voiced a similar opinion regarding the HPD concept in 
determining the village forest boundary. He said, 
As the leader of LMDH in Tarumajaya village, I know the coverage of our 
HPD. We cooperate with Perhutani to manage around 1,200 hectares of 
forestlands. We formally signed an agreement to manage the areas. Other 
villages, such as Margamukti, likewise have their own HPD. (KI-03) 
According to those two remarks, the concept of HPD had been effectively adopted and 
understood by LMDH as the forest boundary defined by the village administrative boundary 
of each village. Moreover, the HPD had also been instrumental in controlling community 
access to the forestlands in order to avoid conflict among agroforestry users.  
Further investigation of the HPD through the agreements between Perhutani and the 
LMDHs, found that each forest area within an HPD was formally depicted by a map in the 
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PKSs. The HPD areas were usually identified by the petak numbers and comprised more 
than one petak. For example, the HPD of Jayagiri village encompasses 267.10 ha of forest 
areas of Petak 57 and Petak 58 of Lembang forest area. 
In summary, this section has discussed the role of the legal frameworks of the PHBM scheme 
in the establishment of the forest-village-boundary areas by which a well-defined forest 
village boundary was delineated within the HPD system. Reinforced by a formal agreement 
between the village community and Perhutani, this scheme had successfully avoided 
conflicts regarding village forest borders to secure their agroforestry land tenancy. The 
definite forest boundary areas provided by the HPD had escalated their awareness of the 
right of other village communities towards the village forest areas.  
7.2.2 Fenceless agroforestry land border systems 
As explained above, formal rules had become an important way to control the access of 
village communities through the HPD system. At the community level, however, social 
norms and trust also played a significant role in controlling agroforestry-land borders 
through the fenceless land border system. All dairy farmers that I interviewed confirmed 
that they did not use any fences to mark their land parcels. Instead, they marked their 
boundaries by planting specific plants, by marking lines on the ground or using branches. 
Figure 7-2 depicts a sample of signifiers used by the SDF communities to tag their 
agroforestry land borders. 
 
Figure 7-2. Sample of a token used by the SDF communities’ members to mark their 




The SDF communities across the four villages perceived that the fenceless border technique 
was effective to secure their agroforestry patches from land grabbing. For example, two 
participants from Tarumajaya and Margamukti villages who employ this scheme for 
marking their forestland lines confirmed that their agroforestry lands were safe from the land 
seizing. Norms of solidarity, reciprocity, and trust embedded within the communities 
support the agroforestry users in respecting their own borders.    
I bordered my agroforestry land by making gutters on the edge of the land. 
So my neighbours [other agroforestry users] noticed our borders. I didn’t 
worry if someone grabbed my land or cut my planted grass because as 
dairy farmers, we have a similar interest [to protect the areas]. So, my 
neighbour and I mutually guard the lands. If someone stole my grass, he 
would let me know. (SDF-09-TJ)  
I didn’t use anything to mark land [agroforestry land] borders, but I can 
recognize them. When I took over the lands from other farmers, the 
Perhutani officer and the former ‘owner’ told me about the borders. 
Moreover, my neighbours and I made a hand-shake agreement regarding 
the boundaries. (SDF-12-MM). 
The narratives disclosed that various dimensions of social capital, including bonding, trust, 
solidarity, and reciprocity, were significant in establishing the fenceless boundary rules. This 
system effectively controls their right to access the agroforestry lands by preserving their 
forest patches from land grabbing. 
Like the SDF communities in Tarumajaya and Margamukti, the SDF communities in 
Jayagiri and Cikahuripan employed the same approach to border their agroforestry plots. 
Two participants from Jayagiri and Cikahuripan village recounted that these modest land 
boundary signifiers had been sufficient to secure their land from encroachment. Having 
strong relationships with other forest users had fostered trust which the communities rely on 
to ensure this border management scheme works. They said, 
My colleagues and I know our land borders. We made gutters on the land, 
and there is also a hill marking our border. I believe that no one will grab 
my land because we know and trust each other. We meet daily in the forest. 
(SDF-22-JG)  
We’ve already marked our land boundary. I am planting Kibuesi 
[Dracaena sp.] on my land borders […]. Here, I am confident that no one 




When I conducted a field observation in Cikahuripan village, I met a dairy farmer who 
explained how solidarity among farmers contributes to agroforestry land border 
management at the farmer level. A male farmer who ‘owns’ forest patches which are 
adjacent to other farmers' plots, recounted that he never argues with his neighbours regarding 
the land border. He realized that every farmer needs the land to sustain their dairy farms, so 
they need to cooperate in taking care of the properties. Although he did not use any marks, 
he could recognize his land’s borders, and he did not attempt to cut grass from his 
neighbours’ parcels. Figure 7-3 is a view of a petak of agroforestry land utilized by the 
participant and his neighbours.  
 
 
Figure 7-3. A view of a petak of agroforestry patch utilized by more than one farmer in forest 
area of Cikahuripan village (Source: Research fieldwork, 2018) 
By contrast, some SDFs are aware of the limitations of this border system in impeding grass 
theft, noting that this free-riding practice might occur on their agroforestry patches. Many 
farmers told me that by cultivating grasses on common lands, such as forest patches, they 
could not preserve their grass continually. Other farmers could cut their grasses 
surreptitiously. Two farmers said, 
Every farmer has their own border [agroforestry land border]. I am 
planting banana trees to mark the border. No one dares seize my land, but 
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I can’t stop other farmers cutting my grass. I don’t mind if someone cuts 
my planted grass because the grasses will grow again naturally. It is only 
a few clumps. (SDF-17-MM) 
We have already marked our land borders. When my neighbour 
accidentally crossed my land border and cut my grass, I don’t mind at all. 
I still have four other patches to harvest. (SDF-26-JG) 
According to the excerpts, the land border management adopted by the SDF communities 
contains a weakness in preventing trespassing that may lead to the loss of their planted grass. 
However, solidarity among farmers plays a considerable role in avoiding conflicts over this 
issue. Further explanation regarding the role of solidarity in resolving this free-riding 
behaviour is explained in the next section of this chapter. 
7.2.3 Positioning LMDH committee members 
The PHBM scheme designed and recognized the LMDH as one of the community-level 
forestry organizations that might collaborate with Perhutani in managing forest resources. 
Through the LMDH, the forestry company attempted to organize village forest community 
members’ access to forest resources by creating some specific tasks for particular 
community members in coordinating, monitoring and evaluating the implementation of the 
PHBM programme. In this sense, the regulation played a role in controlling access through 
its determination in establishing ‘position rules’ (Ostrom, 2011) by positioning some 
forestry community members in local institution forestry management. The LMDH 
comprises various farmer groups participating in the PHBM scheme (Figure 7-4). 
 
Figure 7-4. The structure of LMDH (source: Research fieldwork, 2018) 
Note: KTH= Kelompok Tani Hutan (Forest Farmers’ Group) is a group of farmers or forest 
users based on agroforestry activities, and M= Member. KTH Wisata (Ecotourism) only 
exists in Jayagiri and Cikahuripan village.  
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Most participants described how Perhutani’s rules contributed to determining the structure 
and assigning the roles of the LMDH board members. Many participants acknowledged the 
LMDH as a forestry institution at village level formed by Perhutani to bridge communication 
and coordination between the local community members as forest users and Perhutani as the 
authority. A village office representative from Cikahuripan, voiced the determination of 
Perhutani in establishing LMDH, as follows. 
In this village we have LMDH. The committee member of LMDH 
represents the forestry community in this village. Perhutani established 
this institution [LMDH] playing a role in bridging the community and the 
company. The village office assisted in preparing the community members 
to run the institution. (KI-16) 
Other participants observed that LMDH was formed by Perhutani to coordinate local people 
in conveying the social and ecological objectives of the PHBM system. As one LMDH 
leader explained: 
Regarding the establishment of LMDH, it was promoted by the 
government [Perhutani]. So, it didn’t come from our community initiative. 
When I was actively working for the dairy cooperative, there was a 
regulation for forming an LMDH. Once it was created, we signed an 
agreement for utilizing agroforestry lands. The MOU was signed by 
LMDH, Perhutani, the dairy cooperative, and the head of the village. The 
primary role of LMDH is actively preserving and guarding the forest area. 
In this sense, we cooperate with Perhutani in preventing and managing 
forest fires and planting trees. For example, recently, in December last 
year, we were involved in a replanting program initiated by Perhutani. At 
the time, LMDH and the community members cultivated some trees for 
timber, such as pine and eucalyptus, and jack fruit and avocado trees. In 
addition, we also facilitate communication between the community 
members and Perhutani. (KI-17) 
Other LMDH leaders from Tarumajaya and Margamukti villages explained the function of 
LMDH as Perhutani’s partner in conveying the social, economic, and ecological benefits of 
the PHBM system. One said, 
We [LMDH] hold a PKS which contains many clauses regarding the rules 
of play in conducting PHBM. We coordinate crop farmers and dairy 
farmers to collectively manage the forest areas to derive social and 
economic benefits for the community, as well as the ecological benefit of 
forest conservation. So, LMDH is established as a mediator between the 
government and the community. Sometimes, there was a mismatch 
between the government goals and people’s wishes, and we stand to 
bridge this gap. (KI-03) 
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These accounts illustrate that the guidelines of the PHBM system have shaped the ability of 
the communities to control access by assisting them in forming the LMDH. The local 
institution is essential not only for ensuring the community’s formal access to the forest 
resources, but also for ensuring community empowerment in meeting the social, economic, 
and environmental goals of the PHBM scheme. These findings resonate with Djamhuri 
(2012) observation in Central Java, where the LMDH plays a role in controlling access of 
the community by coordinating forest patrols in overseeing the forest areas, and by 
mediating conflicts between Perhutani and the community members in enforcing PHBM’s 
rules. 
In summary, this section has indicated the role of formal rules, the guidelines of the PHBM 
system in establishing the structure of LMDH in forest village communities. The existence 
of the LMDH in assisting Perhutani in controlling access of the SDF community members 
within the PHBM system was significant. Firstly, the LMDH supported the SDF community 
in gaining formal access from the company by signing a written agreement between the 
communities and Perhutani. Secondly, the LMDH was essential for linking communication 
between the community members and Perhutani. For instance, LMDH had become an 
information hub for the communities to engage with Perhutani projects, such as reforestation 
programmes. 
7.2.4 Information sharing control  
Under the PHBM scheme, Perhutani encourages the local community to become actively 
involved in managing forest resources. Interviews with SDF community members in 
Jayagiri and Cikahuripan village disclosed that the information regarding the opportunity to 
access agroforestry lands was quite transparent. Once the farmers hold the information, they 
share it with other farmers within the neighbourhood. One farmer who gained information 
regarding a social forestry initiative noted: 
I didn’t precisely remember from whom I got the information [regarding a 
social forestry program]. But I followed my neighbours when they started 
utilizing the forestlands. No one was hiding the information, and almost 
all community members knew when Perhutani gave a permit to use the 
forest. (SDF-22-JG) 
According to the quote, bonding between farmers had allowed the information to be spread 
among the farmers. Moreover, it also indicated that this bonding capital had also reinforced 
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trust among the SDF community members, by which the participant accepted her neighbour 
as a source of trusted information.   
Another farmer confirmed the role of trust in controlling information spillover within the 
community. He explained that the head of the dairy farmer group had become a source of 
trusted information regarding the availability of agroforestry lands that can be utilized by 
the SDF community members. One of the participants said, 
If we wanted to utilize a wasteland in the forest, we usually come to our 
group leader, Pa Ustad. He knew the location of the wastelands that are 
still available. He will show them to us. (SDF-23-JG) 
According to the excerpt, the farmer believes that the group leader might hold information 
regarding some wastelands within the forest area, which were still available for 
smallholders’ to use. The leader himself confirmed this finding. He said that when the former 
LMDH leader passed away, the local community often came to him to discuss or complain 
about agroforestry issues.  
After Pa Anim, the former LMDH leader of this village, passed away, I 
was informally appointed by the community to take over his duties. So, 
whatever related to the forestry matters, they [the local community 
members] always come to me. For example, when the grass fields on 
agroforestry lands were converted to ecotourism sites, they came to me, 
and we tried to solve this problem by giving alternative forest patches, as 
compensation. (SDF-19-JG) 
In Tarumajaya village, many farmers also relied on trusting the farmers’ group leader to 
share information regarding opportunities for accessing agroforestry lands. The leader was 
seen as trustworthy by the community to hold and disseminate the information that leads to 
equitable agroforestry lands distribution. One of the participants explained: 
When Perhutani distributed the agroforestry lands to the village 
communities, I heard the information from Mang Agus [the group leader] 
who represents the community in this neighbourhood. He also cooperated 
with Perhutani in measuring and distributing the lands [forest patches] to 
the farmers. We trust him because he is one of the role models in this 
hamlet. (SDF-04-TJ)  
These narratives revealed that bonding social capital among a neighbourhood or farmers 
group has reinforced trust within the SDF community, and allows information regarding the 
forest utilization to be spread among its members. They also indicated that the trust 
197 
 
engendered by this bonding capital leads to the participants accepting neighbours or farmers’ 
group leaders as sources of trusted information. Through these information rules, each 
community member had an equal opportunity to acquire agroforestry patches via the PHBM 
scheme. 
Besides bonding, interviews with some key informants from dairy cooperatives and LMDH 
leaders revealed that bridging social capital, referring to SDF communities’ membership of 
the LMDH, was essential for the communities to gain information regarding access to 
agroforestry lands. One dairy cooperatives said: 
Pehutani had already established the LMDHs. They [the LMDHs] hold 
information regarding some potential areas [forest plots] which can be 
used for planting grasses. I often suggested that dairy farmers come to the 
LMDHs to seek the information. (KI-01) 
The narrative suggested that bridging between the SDF communities and LMDH could assist 
the information sharing about access to potential agroforestry lands. As explained in Section 
7.2.1 and Section 7.2.3, the LMDHs as official partners of Perhutani in carrying out the 
PHBM scheme hold documents, such as maps of the HPD areas, through which they could 
provide information for the communities to access forest patches.   
7.2.5 Agroforestry land-sharing and land-sparing use 
Formal rules, especially the Government Regulation number 6 of 2007 — the government 
regulation concerning forest management, allowed forest users to undertake various 
agroforestry practices on protection forest areas in Indonesia, including intercropping grass 
farming, ecotourism, non-timber forest product (NTFPs) collection, water harvesting and 
other ecological services. Based on this rule, this research identified two basic approaches 
employed by Perhutani to facilitate these agroforestry activities, namely land-sharing and 
land-sparing. Land-sharing refers to the integration of multiple agroforestry activities on the 
same plots, and land-sparing refers to the segregation of various agroforestry activities on 
different patches (Lusiana et al., 2012). 
Interviews with the SDF communities across four villages disclosed that Perhutani 
employed these approaches, by which the smallholders could grow grasses on agroforestry 
lands along with other forest-related activities. In Margamukti, the SDF communities 
admitted that although the forest village areas had been utilized as geothermal power plant 
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locations, the communities could cultivate agroforestry surrounding the power plant. One 
participant explained the land-sparing and land-sharing approach conducted by the forest 
authority in the forest areas: 
The agroforestry land is essential for retaining our livelihoods [dairy 
farms], especially to fulfil feed requirement. It is very important. Although 
we don’t own the lands, we could grow grasses and preserve trees 
simultaneously. Besides, the land is also essential to maintain the water 
supply. Many areas had been utilized by Star Energy [the power plant 
company] for steam wells. Because of this, our water supply was 
decreasing. So Perhutani and Star Energy allow us to cultivate grass of 
the protection areas. We participate in conserving the areas to retain the 
water supply. (SDF-13-MM) 
Based on the quote, in Margamukti, the integration between intercropping grass farming and 
geothermal power plantation could preserve access for the SDF communities to collect and 
grow fodder for retaining feed supply. The grass plantations on agroforestry lands could also 
support forest conservation because the smallholders became involved in preserving lands 
and trees. However, the communities perceived that the segregation of some forest areas 
utilized as steam wells had decreased the water supply to the community.  
My field observation of the forest areas in Margamukti village showed that the existence of 
the power plant company did not halt the smallholders from cultivating grass on the 
agroforestry lands surrounding the plant. Although the forest areas were under the 
supervision of the power plant company, the community members were freely entering and 
utilizing the areas for cultivating fodder crops. Figure 7-5 depicts the integration between 
the geothermal power production and the intercropping grass cultivation in Margamukti 
village.  
In Jayagiri and Cikahuripan, segregation and integration between intercropping fodder-crop 
farming and ecotourism was adopted by Perhutani to accommodate these two agroforestry 
activities intended for generating economic, social, and environmental benefits.  However, 
due to profit-oriented considerations, the company often decided to utilize forest resources 
for making a profit rather than social benefits. In the case of the existence of ecotourism 
sites in Jayagiri village, many farmers believed that the profit motivation had encouraged 
Perhutani to convert some of the agroforestry lands in these villages from grass farming 
areas to excursion forest sites. As one farmer leader in this village explained: 
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Perhutani gives priority to ecotourism. If I compared the profit gained by 
Perhutani from one meter square of grass farming and ecotourism, it was 
1 to 100, I mean 1 rupiah from grass farming and 100 rupiahs from 
ecotourism […] when the company decided to convert the agroforestry 
land to a camping ground. We cannot do anything. Even the dairy 
cooperative boards, they cannot resist, because they hold the concession 
from a high ranking authority [central government]. (SDF-23-JG) 
 
 
Figure 7-5. The land-sharing between geothermal power production and intercropping grass 
cultivation on agroforestry lands in Margamukti village (Source: Research fieldwork, 2018) 
According to this quote, the farmer considered that the agroforestry land conversion seemed 
inevitable because the company holds the authority over decision-making regarding utilizing 
the forest areas. A further inquiry regarding the impact of the agroforestry-land 
transformation to SDF communities revealed that ecotourism provides advantages and 
disadvantages to the community. When I did a field observation to Geger Bintang – the 
camping ground on agroforestry lands in Jayagiri village, my interview with a farmer who 
became involved in managing the site, explained the benefits. He said,   
Besides being a dairy farmer with four cows, I am becoming involved in 
administering Geger Bintang. There are ten of us. So, I am working here 
with the LMDH. […] Another farmer [he mentioned the farmer’s name] is 
running a warung [small shop] on Perhutani land. Another farmer [who 
is the nephew of the shop owner] works there too. (A farmer working at 
the camping ground) 
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The narratives show that ecotourism sites had provided opportunities for some farmers to 
earn income by becoming involved in administering the camping areas and selling food or 
groceries. On the other hand, most SDF community members perceived some disadvantages 
of ecotourism activities. Based on the interviews, most of the farmers explained that 
Perhutani had limited their opportunity to grow grass on forest floors by converting their 
agroforestry lands into camping grounds. Many farmers also reported that camping activities 
had damaged their planted grasses located near Geger Bintang. They frequently noticed 
some campers stepping on the grass field and even pitching tents on it. One farmer 
explained, 
I have three patches [agroforestry patches] on the camping site. However, 
they [the campers] often stepped on my grass fields. So I often found my 
grasses damaged and unproductive. The yield was lower than what I 
expected. (SDF-30-JG) 
Besides, the camping activity, other forest excursion events such as off-road vehicle convoys 
have demolished forest alleys employed by the communities for their mobility in the forest 
area. They found it challenging to negotiate the forest paths during the rainy season because 
they were so muddy and slippery.  
Through field observation, I noticed some evidence that illustrated various shortfalls caused 
by the ecotourism activities (Figure 7-6). These activities have not only created a loss to the 
farmers but have also caused forest land damage.  
 
Figure 7-6. The drawbacks of ecotourism activities in agroforestry area of Jayagiri village 
(Source: Research fieldwork, 2018) 
Note: The figure on the left shows a participant standing on his field that has been damaged 
by camping activity, and the figure on the right shows the forest paths that have been scoured 
and rutted by off-road vehicles. 
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In summary, this section explained the role of formal rules in shaping the ability of SDF 
communities and forest authority to control the aggregation of various forest-related 
activities on agroforestry lands through the land-sparing and land-sharing approach. The 
evidence showed that this approach could retain the communities’ access; therefore, the 
negative impacts causing land-use conflict need to be addressed. Solving these problems 
was imperative to ensure the ongoing land tenancy of the SDF communities.  
7.2.6 Negotiable shared-profit fees  
The PHBM system launched by Perhutani in 2001 established a profit-sharing scheme, by 
which Perhutani and local communities may gain benefits derived from forestry activities, 
such as agroforestry farming. The Board of Trustees’ Decree of Perhutani Number 136 of 
2001 established profit-sharing provisions. Based on Section 21 of the regulation, the profit-
sharing scheme in PHBM is aimed at increasing the value and sustainability of the functions 
and benefits of forest resources. It also confirms that Perhutani, local communities and other 
related parties collectively determine the amount and proportion of the profit or advantages 
received by each party, based on the factors of production inputted by the parties.  
Interviews throughout the SDF communities in Jayagiri and Cikahuripan, this study revealed 
the role of dairy cooperatives in assisting the communities in allowing them to have an 
affordable profit-sharing fee that should be paid to Perhutani. As a community-based 
organization, the cooperatives have a considerable political power to link the communities 
to authority (Sulastri & Maharjan, 2002), such as government bodies and Perhutani. This 
power is reflected in the ways the cooperatives could assist the communities to access 
government aids, properties, and projects.  In one case, on behalf of the smallholders, the 
cooperatives played a role in negotiating the profit-sharing fee to have formal contracts for 
performing intercropping grass cultivation on agroforestry lands. One of the participants 
voiced his opinion regarding the cooperative's role: 
The dairy cooperative manages the formal agreement with Perhutani. The 
document and the tariff [shared-profit fee] have been arranged by the 
cooperative. Commonly, when the cooperative was conducting an 
extension, they [the cooperative boards] informed the tariff. The rate is 
very cheap compared to the benefits. Alhamdulillah [thank God], the lands 
are so useful for planting grasses. [SDF-23-JG] 
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The explanation given by the participant provides evidence of the importance of bridging 
social capital in supporting the communities for calculating the shared-profit contribution. 
He mentioned that the cooperative has successfully determined a reasonable shared-profit 
fee compared to the benefits derived from the agroforestry lands. 
This finding was also echoed by other farmers who stated that providing an affordable tariff 
is essential for the community members to retain their access to agroforestry land because it 
will ensure the farmers’ ability to pay the fees. Owing to the agreement or PKS, the payment 
had become one of the requirements for the farmers to sustain their access.  
I have been subscribing to the profit-sharing scheme for more than 15 
years. The amount of the fee remains steady. I pay 35,000 rupiahs 
fortnightly. It doesn’t burden me at all because I enjoy the benefit. (SDF-
28-JG) 
My further investigation regarding the role of the dairy cooperative in negotiating the tariff 
showed that two key informants, Perhutani and the cooperative representative, collaborated 
in the process of calculating the shared-profit proportion. 
We [Perhutani and KPBU-Lembang] calculated the shared-profit 
together. In the PHBM scheme, Perhutani has provided land for 
cultivating grass and the farmers receive the benefits. Therefore, they 
should share their benefits or profits with the company. Perhutani does 
not use the profit merely for its income. We use it for funding local forest-
conservation activities, such as tree planting activities, and forest-fire 
patrol. (KI-14) 
The process [in determining the shared-profit] as follows. The first is the 
recording. We recorded the appropriators [farmers], and measured their 
agroforestry plots using a GPS device, so we can identify the acreage of 
forest patches utilized by each farmer […] The profit-sharing scheme is 
different to a land leasing contract because we collectively calculated the 
fees based on the potential production of the agroforestry lands. We 
agreed that a hectare of agroforestry land might produce 11 tons of grass 
yearly and one kilogram of grass equals 200 rupiahs. Therefore the 
annual profit derived from one hectare of the forestland equals 2.2 million 
rupiahs. Then, we distributed the profit to the farmers, Perhutani, LMDH, 
and village office by 70 per cent, 25 per cent, 3 per cent, and 2 per cent 
respectively. The farmers receive the profit in the form of grass, and the 
other parties accept cash paid by the farmers as their part of the shared 
profit.  On average, the farmers pay around 700 thousand rupiahs for one 
hectare of land in a year. The dairy cooperative arranges and collects the 
payment fortnightly, so the fee does not burden the farmers. (KI-10) 
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These quotes suggest that bridging and linking social capital played mutually reinforcing 
essential roles, in defining the proposition and distribution of the shared profit. On the one 
hand, the cooperatives represented the SDF communities in negotiating the amount of 
shared-profit tariff, which was affordable by the farmers. On the other hand, the linking 
between the dairy cooperative and Perhutani has created a democratic atmosphere in the 
negotiation process that had been producing affordable profit-sharing fees paid by the 
farmers. 
7.2.7 Forest function change and forest-use control 
Most SDF community members included in my interviews explained how the formal rules 
related to forest function change policy had been supporting the role of the community and 
Perhutani in controlling forest resource use. Their informal communication with mandor 
(forest guard) – Perhutani’s representatives at field level - had allowed the communities 
members to know the rules. For example, one participant from Cikahuripan village 
explained how the mandor provided insights regarding the rules. He said, 
I knew the new rule [forest-function changes] from Mandor. When we 
collectively planted trees. Many mandors came and explained the rule. 
For example, he told us that we were not allowed to take any kind of wood 
from the forest. (SDF-33-CK) 
Many participants reported having experiences in forest-resource use changes when the 
government altered the function of the forest area from production forest to protection forest. 
The SDF communities in Jayagiri and Cikahuripan villages explained that the forest function 
alteration had limited their opportunities to gain benefits from the forest. They described the 
changes as follows: 
When this forest area was a production forest, the local communities 
attached to the forest gained many benefits. For example, the community 
members used to get income from tree felling and resin tapping, and they 
also cultivated vegetable crops on the forestlands. This income was an 
additional income for dairy farmers. But now, the forest is so protected. 
We are not even allowed to collect firewood. (SDF-25-JG) 
Around 2000, when I planted vegetable farms on the forest lands, the new 
regulation was forced by Perhutani. We were forced to stop our 
intercropping farms. I heard that the new rule was assigned to protect our 




These accounts explained that the policy had been supporting the community in preserving 
the forest resources by limiting choices of actions that could be taken by the community 
members in the forest. When the forest areas were assigned as protection areas, Perhutani 
halted resin tapping, food crop farming, and timber harvesting activities, which had formerly 
been a source for the community members to obtain additional income and fuelwood. 
Although the communities realized that they gained less benefit from the forest function 
change, the policy attempted to secure the forest areas for public benefit. Many participants 
stated that Perhutani removed the food crop cultivation on forest lands to prevent natural 
disasters, such as floods and landslides.  
In Tarumajaya and Margamukti villages, the SDF communities reported that several 
reforestation programs aimed at normalizing the forest had reinforced the forest function 
change policy. Recently, the state government initiated Citarum Harum in early 2018. These 
programmes were intended to rehabilitate the protection forest as water catchment areas by 
planting woody plants and by replacing vegetable crop farming with perennial plantings. 
The SDF communities in these two villages perceived that the project had influenced the 
ability of the communities to use forest resources in two ways. On the one hand, by removing 
the vegetable crop cultivation in the forest areas, the programmes had constrained the 
capability of the dairy farmers in utilizing horticultural wastes for fodder supply. On the 
other hand, the projects had increased the communities’ ability to collect native grasses 
abundant on the well-preserved forestlands. As two farmers said, 
When the government stopped the vegetable farming on the forestland, the 
agricultural wastes diminished. But the native grass will be abundant 
because the forest is well preserved. (SDF-03-TJ)  
I agree with the program [Citarum Harum project] because it will restore 
the forest function as a habitat for various vegetation. Especially the 
native grasses will grow, as vegetable crop farming was halted by the 
government […] when the dry season comes, we can use the wild-growing 
grasses for fodder reserve. (SDF-16-MM) 
The narratives showed that the government policies in preserving forest resources had 
controlled the way of the SDF communities might benefit from the resources by preventing 
agroforestry land damage and normalizing forest function as a habitat for native vegetation 
which was favourable for fodder growth.  
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However, the highly protected trees had created unfavourable conditions for intercropping 
grass farming. Many interviewees have reported that they found it difficult to grow grass 
underneath a thick canopy of trees for two reasons. First, the trees shaded the pasture and 
this impeded grass growth. Second, the deciduous tree created shade covering the grass field 
surface. These challenges had decreased the grass cultivation productivity under the thick 
canopy trees.  Many participants confirmed these challenges: 
The lands [agroforestry lands] are vital for supporting my dairy farms. But 
now the trees are high, and grass production is diminishing because the 
grasses didn’t grow well anymore. The tree canopy is blocking the grass 
field. Many farmers have neglected their patches because of this. The 
agroforestry lands used to be very large and ubiquitous, they were found 
as far as the Tangkubanparahu area. But now, the farmers are reluctant 
to utilize the lands because the canopy is very thick. They are only using 
the agroforestry lands which are located on the edge of this village. 
Moreover, we cannot defoliate the pine tree leaves. (SDF-19-JG) 
My interview with an academic from a local university who was an expert in fodder nutrition 
suggested that the tree canopy cover had become one of the main challenges in maintaining 
dairy farmers' ability to benefit from the agroforestry lands as grass fields. The density of 
the tree canopy profoundly influences grass productivity. As the expert said, 
The productivity of agroforestry lands used for intercropping grass 
cultivation will be different from the productivity of an open field which is 
free from the tree shade. The lowest productivity [of agroforestry land] 
only reaches 10 per cent from an open pasture. It depends on the canopy 
thickness of the main trees. (K-19) 
A researcher from an agroforestry research office also expressed a similar opinion regarding 
the challenges of intercropping grass farming which is highly correlated with tree cover 
conditions. He suggested that using shade-tolerant grass species may increase the 
productivity of agroforestry lands in producing fodder.  
We need to consider using some shade-tolerant vegetation that suits 
intercropping grass farming. In Central Java, some farmers have been 
using Rumput Kolonjono [para grass or Bracharia mutica] which grows 
well under teak trees [Tectona grandis]. We have some ongoing research 
to find some grass species that are suitable for different levels of canopy 
thickness. (KI-22) 
In summary, it was apparent that the forest function change policy had influenced the power 
of the SDF communities by limiting their activities in exploiting the forest resources. 
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Moreover, the policy had also assisted the communities to adopt sustainable forest use, 
which could increase the resilience of the communities in two ways. First, they had increased 
community awareness of various natural hazards impacted by forest overuse behaviours. 
Second, these government initiatives had aided the communities in nurturing native 
vegetation, such as shrubs and wild-growing grasses that may provide fodder reserves to 
cope with feed shortages during droughts. Conversely, the status of the forests in West Java 
as protection areas had limited the ability of the SDF communities to produce optimal grass 
production because of canopy-tree issues created by protected trees.  
7.2.8 Summary 
This section presented findings related to the role of various forms of social capital in 
shaping the ability of SDF communities to control their access to forest resources, including 
agroforestry lands. The pivotal functions of social capital in supporting the ability of the 
community in regulating their access has been identified through its determination in setting 
the seven types of working rules in governing the forest proposed by Ostrom (2005). Ribot 
and Peluso (2003) stated that controlling access means “the checking and directing of 
action” (Ribot & Peluso, 2003, p. 158) directly affected by those rules’ functions (Ostrom, 
2005). The findings also show that many forms of social capital shaped ability of the SDF 
communities in controlling their access to the agroforestry lands. The summary of this 
section is presented in Table 7-2, as follows: 
Table 7-2.The role of social capital in shaping the ability of the SDF communities in 
controlling their access to agroforestry lands 
The dimension of 
Social capital 
Impact on the ability of SDF 
communities in controlling 
access 
Outcome related to community 
resilience 
Formal rules: the 
guideline of 
PHBM scheme 
Ability to have well-defined 
forest village borders 
through the forest-village-
border control system  
- Avoiding conflict regarding forest 






Ability to control individual 
agroforestry patches through 
fenceless agroforestry lands 
border system 
- Securing the agroforestry land from 
land grabbing 
- Flexibility to obtain grass from 




Formal rules: the 
guidelines of 
PHBM scheme 
Ability to position 
community members as 
LMDH committee members  
- Establishing formal access of the 
communities to agroforestry 
resources 
- Establishing bridging social capital 
within communities for coordinating 
PHBM activities at the community 
level 
- Establishing a communication hub 




capital, and trust 
Having ability in information 
sharing control  
- Flexibility and openness in acquiring 







The ability to control the 
aggregation land function 
through access through 
agroforestry land-sharing 
and land-sparing use 
- Optional benefits derived from 
various agroforestry uses  
- Securing agroforestry tenancy for 
intercropping grass farming 





The ability in negotiating a 
propositional payoff (cost 
and benefit) through 
negotiable shared-profit fees   
- Affordable shared-profit fee for 
enduring agroforestry tenancy 
Formal rules: the 
forest function 
change policy 
The ability of the 
communities in controlling 
forest resources use through 
forest function changes and 
forest-use control 
- Improving community awareness on 
a sustainable forest use for mitigating 
natural disasters 
- Increasing diversity source of fodder 
supply 
7.3 Social capital and community efforts to maintain access to 
agroforestry lands 
This section explores the role of social capital in maintaining SDF communities' access to 
the agroforestry lands, including retaining tenancy security and solving forest management 
problems such as over-use and free-riding behaviours. The first part recounts the 
contribution of bridging social capital for communities to maintain their land tenancy 
through renewable formal-agreements. The second part highlights the role of linking and 
bridging social capital in eliminating the risks of over-use practices and escalating 
community awareness of the sustainability of forest resources, through the creation of 
common knowledge. The last two parts explain the contribution of various forms of social 
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networks, trust, and norms in overcoming grass thieves through the design of peer-to-peer 
land supervision, and gradual sanction system. 
7.3.1 Renewable formal-agreements 
Bridging social capital in terms of membership of a local community organization is 
essential for SDF communities in administering some required terms and conditions for 
ensuring the security of agroforestry tenure. In Jayagiri and Cikahuripan, most of the 
participants revealed that the communities rely on the dairy cooperative, the KPSBU-
Lembang, for arranging and renewing the agreement of agroforestry tenancy. Many 
participants showed their optimistic attitudes regarding the power of the cooperative to 
renew the formal agreement for sustaining their agroforestry land tenancy. Two of the 
participants from the two villages shared as follows: 
I knew that the cooperative and Perhutani made an agreement preserving 
our access. We won’t be evicted from the forest. The recent agreement will 
expire in 2019, but I believe we can extend it. I got a letter from the head 
of the cooperative, saying that I didn’t need to worry about our tenancy 
because Perhutani and the cooperative had agreements. So, I am not 
afraid that Perhutani will stop my access. (SDF-38-CK) 
I don’t understand about the bureaucratic system in Perhutani. All the 
agreements are handled by the head of the organization unit [of the 
cooperative]. He announced the tariff [shared-profit fee] in a meeting. We 
depend on the unit to renew our contract. I don’t think we have enough 
power to lobby Perhutani. I mean, we don’t know about the bureaucratic 
process. (SDF-23-JG)  
The responses suggest that the relationship of the SDF communities to the cooperatives has 
reinforced their ability to retain their tenancy because the cooperative has been assisting 
them in establishing robust and renewable contracts. Moreover, by employing a specialized 
unit within the cooperative body for managing the contract, the communities believed that 
the cooperative had a bargaining position for lobbying Perhutani, and following bureaucratic 
procedures for extending the agreement. 
My conversations with two representatives of KPSBU-Lembang showed that the existence 
of one of the cooperative bodies called Unit Kelembagaan (the organization unit), which 
focuses on managing the dairy-cooperatives’ members, had assisted the dairy farmers in 
administering the agroforestry land tenure agreements. One of the unit representatives 
explained his essential role in establishing a consensus for renewing the contract: 
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The key is meeting our consensus. We arranged our needs together, 
Perhutani, communities, and LMDH. Once we had the consensus that met 
the requirements proposed by Perhutani, we signed a new agreement. (KI-
10) 
Besides its role in renewing the formal agreement, the dairy cooperative had also been 
contributing to collecting profit-sharing fee contributions paid by the SDF communities to 
Perhutani. Many farmers from these two villages asserted that the shared-profit payment 
was one of farmers’ obligation within the PHBM scheme to maintain their contracts. One 
farmer said, 
I have been subscribing to the profit-sharing for more than 15 years. The 
amount of the fee remains steady. I pay 35 thousand Rupiahs fortnightly 
through the cooperative. It doesn’t burden me at all because I enjoy the 
benefit. (SDF-28-JG) 
The contribution of cooperative membership in securing the tenancy of the SDF community 
to agroforestry lands through collecting shared-profit payment from dairy farmers was also 
recognised by some participants in Tarumajaya village. Although some of them have 
stopped utilizing the areas for cultivating grass because of the tree canopy problems, they 
still pay the shared-profit fees to Perhutani via the cooperative for securing their tenancy. 
One of the participants said, 
I heard from my group leader that the forestlands are in high demand by 
other farmers’ groups. So we are considering proceeding our tenancy by 
letting the cooperative deduct my milk payment for paying the shared-
profit fee to Perhutani. It does not matter because it will secure our land 
tenure.  (SDF-04-TJ) 
Unlike the SDF communities in Jayagiri, Cikahuripan, and Tarumajaya villages, which 
relied on their membership of the dairy cooperative to secure their agroforestry land tenancy, 
the SDF communities of Margamukti depend on their relationship with LMDH. Many 
participants admitted that they were confident that their tenancy was secure because they 
pay the shared-profit contribution through the institution monthly. Two participants 
explained: 
I pay 100 thousand Rupiahs monthly to Perhutani via the LMDH 
representative. I am confident that no one will take over my land because 




My tenancy is secure because I pay the shared-profit fee every month. So, 
the tenure has been tied up by the contribution. I spend ten thousand 
Rupiahs through the LMDH representative. He collects the payment 
monthly from every farmer and gives it to Perhutani. (SDF-18-MM) 
In summary, this section has indicated the role of bridging social capital in supporting the 
SDF communities in administering formal contracts of agroforestry land tenures. The 
relationship of the communities with dairy cooperatives and the LMDH had helped the 
communities fulfilling terms and conditions to keep the contracts renewable, such as 
preparing the documents of the agreements and collecting profit-shared fees 
7.3.2 The creation of common knowledge in preserving forest resources 
The main principle of PHBM was a mutual collaboration between the local communities 
and Perhutani in managing forest resources, by which both parties receive benefits derived 
from the ecological services of the forest. In Jayagiri and Cikahuripan villages, the 
communities frequently voiced the jargon of ‘Leuweungna hejo masyarakatna ngejo’ (if the 
forest is green, the community can eat) introduced by Perhutani as the objective of the 
PHBM system. Many participants who were asked about their efforts in maintaining access 
to the agroforestry lands took this saying as a mutual understanding between Pehutani and 
the community in preserving the forest resources. As two farmers explained:  
I’ve already known the rules, when I started getting involved in utilizing 
the forestland, Perhutani ordered me to take care of the land. So it means 
I need to retain the borrowed lands. We also must preserve the pine trees 
planted by Perhutani. Like the vision and mission of Perhutani said 
leuweungna hejo masyarakatna ngejo. (SDF-21-JG) 
When I joined the profit-sharing [the PHBM scheme], they gave some 
instructions. They said “Pa nitipkeun pohon wae, mun leuweungna hejo 
bapa ngejo” [please save the trees, if the forest were green, then you could 
eat]. So, Perhutani ordered us to preserve the forest from illegal logging. 
You may see from Google camera which forest areas in West Bandung 
Regency are well-preserved and which are not. I am very confident that 
our forest is well preserved. (SDF-26-JG) 
These narratives showed that through this saying, Perhutani had successfully infused the 
shared vision and mission of the PHBM system, using an expression easily understood by 
the community members which in turn had strengthened local social capital. It had 
encouraged the two participants to actively preserve agroforestry lands and trees as their 
responsibility in maintaining the protection forest. 
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Another participant from Jayagiri village explained that the saying had been adopted by the 
community as a ‘common knowledge’ shaping their manners, not only in utilizing forest 
resources but also protecting the forests from disaster. He describes the role of the prevailing 
thought in advocating the local community in conquering a forest fire. 
We [dairy farmers] are part of village forest community members, so we, 
including LMDH, have the right to benefit from the forest resources 
through PHBM scheme]. As is commonly spoken by the community 
leuweungna hejo masyarakatna tiasa ngejo […] When the forest fire 
occurred, the local community was always involved in managing the fire. 
(SDF-23-JG) 
In further investigation related to the saying, my conversation with the leader of LMDH in 
Cikahuripan village explained how it had become an unwritten norm accepted by the 
community in forest management. For example, when a forest fire occurred, the community 
members were encouraged to become involved in the early stages to overcome the disaster.  
We don’t write it [the saying] down on PKS. But it has become our 
common concern [to the forest]. For instance, when the forest fire 
happened, although I don’t offer a reward [money], I just needed to 
announce the incident to the community using the loudspeaker from a 
mosque. Most of the community members in this village, such as the dairy 
farmers who own grass fields on the forestlands, will voluntarily 
participate in fighting the fire, That’s how the saying has significantly 
promoted community concern in conserving the forest. It has been 
frequently introduced by Perhutani in many meetings that we need to 
foster our sense of belonging towards the forest because we are strongly 
attached to the forest. We use the forest to support our daily life, such as 
growing and collecting grass from the forest or harvesting water from the 
forest as well. So, protecting the forest has become one of our community 
concerns. (KI-17) 
Like other statements of the participants, these narratives revealed two facts about the 
common saying. First, the common saying had not only been adopted by the community but 
has also been fostered by the cohesiveness of the community in protecting and retaining 
forest resources. Notably, the SDFs viewed the forest resources as valuable assets that 
needed preserving. Second, good communication and relationship between the community 
and Perhutani had reinforced the establishment of the common saying as a norm embedded 
within the forest users. Although it was originally derived from the environmental and social 
objectives of the community forestry initiated by Perhutani, it has become a community 
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concern that broadly impacts the community’s efforts to maintain their access to the forest 
resources.  
7.3.3 The creation of ‘peer-to-peer’ agroforestry land supervision 
My interviews with the SDF communities revealed that free-riding problems relate to grass 
thefts that often occurred on their agroforestry patches. They reported that the thieves cut 
their planted grass from the plots which are located far away from the village and were 
relatively overlooked by the farmers. To prevent these incidents, the communities created 
‘peer to peer’ agroforestry land supervision — a mutual guard over the forest patches created 
by SDF communities to prevent their planted grass from grass theft. This supervision 
practice had been carrying out by most SDF community members from four villages.  Two 
participants detailed this supervision system, 
I believe in my neighbours because we know each other and we meet in 
the forest every day. He won’t steal my grass. But sometimes, we found 
our grass was stolen. I believed it was not my neighbour. We take care of 
each other. If he knew, he would let me know who stole my grass. But, we 
found it challenging to oversee our land alone: we visit and work on our 
land in the morning, and the thief cut my grass in the late afternoon. (SDF-
22-JG) 
My neighbours and I are mutually guarding our agroforestry plots. This 
[practice] has been established based on our solidarity as dairy farmers. 
I can feel what he feels if a thief stole his planted grasses. So, I oversee 
his lands [agroforestry lands], and he does the same for my property [….] 
I also trust him. He is my extended family member and group member too. 
We have a strong connection that supports us taking care of each other.                     
(SDF-13-MM) 
According to the quotes, the creation of peer-to-peer supervision of agroforestry lands was 
facilitated by bonding social capital within the SDF community members. The strong 
relationships between farmers had created frequent communication fostering trust, the norm 
of solidarity, and reciprocity by which the communities could establish the mutual 
supervision system. This practice had been relatively useful for maintaining access of the 
communities to agroforestry lands by reducing grass-theft incidents.  
When I was conducting field observation with one of the participants in Margamukti village 
on the 20th May 2018, I experienced how the ‘peer-to-peer’ forest guard was working. At 
the time, after the farmer was showing me around his agroforestry land, he recognized an 
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outsider trespassing on a forest plot owned by his colleague. The farmer reminded the 
outsider that his friend owned the forest plot, and the man was not allowed to cut the grass 
without the owner’s consent. Then the farmer called his friend by phone, telling him that a 
suspicious person was approaching his agroforestry lands and attempting to cut his planted 
grass. From this experience, I saw that the peer-to-peer supervision has effectively protected 
the agroforestry lands from thieves who could easily trespass onto the unfenced lands.  
7.3.4 The gradual sanction system 
To reinforce the ability of the SDF community to protect their agroforestry lands from 
trespassers, many participants affirmed that they enforced gradual sanctions to punish grass 
thieves. My interviews with the SDF communities’ members in Jayagiri and Tarumajaya 
villages revealed that there were three levels of sanction implemented by the communities. 
The first was tolerance. At this stage, the community members may tolerate outsiders who 
cut their grass whenever they harvest a small amount of grass when they run out of choices 
to fulfil their own grass requirement. This tolerant attitude had been fostered by the norm of 
solidarity embedded within the SDF community members. 
I don’t mind if someone cuts my grass. Maybe the farmer [the grass thief] 
was under pressure for meeting grass requirements [for feeding his or her 
cows]. It was only a small amount of grass. I believe that the grass will 
grow again naturally. (SDF-26-JG) 
Grass thefts only happened to my forest patches which are located a little 
bit further from this village. But it doesn’t matter. Perhaps, the thief 
unintentionally did it. He or she only needs the grass to fulfil their fodder 
requirements. As a dairy farmer, I know the feeling of not having enough 
grass to feed our cows. So, I don’t mind at all. Let’s say, it becomes my 
charity to other farmers. (SDF-23-JG)  
According to the quotes, it suggests that farmer’ solidarity largely shapes their tolerance of 
the free-riders. In this sense, the grass owner perceived that the trespasser and himself had a 
common interest in providing grass to feed their cows. Therefore, he was not disappointed 
finding other farmers harvesting his grass. 
The second and third levels of sanction were verbal warnings and fines. My discussion with 
a farmer revealed how this sanction was enforced within his community. He experienced 
giving a verbal warning to a farmer who was caught stealing grass from his agroforestry 
land. Through the warning, he believed that the thief would not repeat his action because he 
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felt embarrassed. In this sense, the verbal warning has become a social sanction enforced by 
the SDF community. 
Further, the participant also recounted his experience in cooperating with his dairy 
cooperative by enforcing a fine on a farmer who repeatedly cut his planted grass. Once he 
reported the incident to the dairy cooperative, the fine was paid by some amount of money 
taken from his milk payment. Then, the participant received the cash as compensation for 
his loss. 
Another interview with one of the cooperatives’ representatives disclosed the existence of a 
fine imposed by the community to prevent conflict over grass theft. He explained that the 
penalty was arranged through a consensus among the farmers, and the cooperative assisted 
the community in enforcing the rule.    
There is an unwritten rule within the community. If someone is caught 
stealing grass from other farmers, they enforce a fine. For instance, they 
charge 50 thousand Rupiahs for carrying a pole of grass. They are still 
applying the fine.[…] They arranged this rule by themselves. We 
discussed the issue [grass theft] in a meeting. Then we decided to enforce 
the punishment whenever we have sufficient evidence. That’s the norm 
applied by the community […] I found the rule is working very well. They 
are mutually overseeing their pastures. Although the money [the fine] is 
relatively small, it may put someone to shame. Hence, the rule has 
discouraged some people from stealing grass. (KI-10) 
7.3.5 Summary 
This section has clarified diverse aspects of social capital drawn on to support the SDF 
communities in West Java in retaining their ability to benefit from forest resources, in 
particular the communities’ capability in securing agroforestry lands tenancy, and 
overcoming overuse and free-riding issues. Various forms of social capital that work 
individually or mutually in shaping the communities’ power to maintain their access are 
presented in Table 7-3. Bridging social capital, in terms of farmers’ membership of the dairy 
cooperative and the LMDH plays a significant role in preserving the agroforestry land 
tenancy of the communities. On the one hand, the dairy cooperatives have been assisting 
SDF communities in three villages (Jayagiri, Cikahuripan, and Tarumajaya) in securing the 
tenancy through renewing formal agreements and collecting shared-profit fees. On the other 
hand, the LMDH has been supporting the SDF communities of Margamukti village by 
ensuring the community’s access. The local forestry institution and Perhutani have created 
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a formal agreement in forest management, including agroforestry land use for intercropping 
grass-farming.  
In overcoming overuse problems, I found that linking social capital between Perhutani and 
the community members has led to the advocacy of the establishment of common knowledge 
within the agroforestry users in preserving the forest resources. The common saying 
‘Leuweungna hejo masyarakatna ngejo’ has been adopted by the community as their 
understanding in forest management, not only to secure their ability to benefit from the forest 
but also to preserve the forest itself. 
Various social norms and trust have also been found as essential factors that play a role in 
the creation of peer-to-peer forestland supervision and a graduated sanction system in 
solving free-riding behaviours, in particular grass thefts that often occurred. Besides 
bridging social capital, the fellowship of the dairy cooperative is supportive in enforcing 
graduated sanctions.  
Table 7-3.The role of social capital in shaping the ability of the SDF communities in 
maintaining access to agroforestry patches  
The dimension of social 
capital 
The ability of SDF 
communities in maintaining 
access 
Outcome related to 
community resilience 
Bridging social capital 
and trust: 
  
- Membership to dairy 
cooperative and  
LMDH 
Ability to secure affordable 
access through the creation of 
renewable formal-agreements, 
and negotiable shared-profit 
fees 
Tenancy security which leads 
to having optional lands for 
planting grass 




Ability to maintain the forest 
resources through the creation 
of a common knowledge in 
preserving the forest 
Learning to benefit the forest 
resources in sustainable 
manners  
Learning about natural hazard 
mitigation in protecting the 
communities from various 
disasters, such as floods, 







Ability to maintain access 
from grass theft through the 
establishment of  peer-to-peer 
lands supervision  
Low-cost land supervision for 
maintaining access 
Solidarity and bridging 
social capital  
Ability to minimize grass theft 
through the establishment and 
enforcement of graduated 
sanctions system  
Securing the communities’ 
access to land and fodders 
 
7.4 Conclusion 
This chapter has explained the role of the various dimensions of social capital in shaping the 
ability of the SDF communities in West Java to control and maintain their access to forest 
resources, including agroforestry lands. It was shown that the power of the communities in 
regulating and retaining access was essential not only for ensuring the sustainability of their 
access, but also resolving diverse conflicts regarding forest management issues. 
The chapter began by highlighting the role of social capital in assisting the SDF communities 
to control their access to agroforestry lands. Framed by the seven types of working rules in 
governing a CPR proposed by (Ostrom, 2011), an analysis of how the various dimensions 
of social capital contributed to the creation of control mechanisms in forest governance 
within the communities was presented. Different types of social capital individually and 
mutually contribute to the establishment of seven control functions by which many 
advantages are created to support the community in gaining benefits from the forest. The 
advantages include: avoiding conflict among agroforestry users; securing the agroforestry 
patches; flexibility in utilizing forest resources; and increasing coordination among forest 
users. However, some of the rules have created disadvantages for the communities in 
benefiting from the forest resources. For instance, the forest function change policy has 
influenced the choice of rules which force the farmers to cultivate grass on agroforestry 
lands covered by thick tree canopies. The lack of shade-tolerant grass seeds has become a 
challenge for the communities to produce a reasonable amount of grass production.  
Within forest governance in West Java, various problems - such as tenancy security, overuse, 
and free-rider issues - are commonly found. Although they do not entirely solve these forest 
management dilemmas, many types of social capital have effectively functioned to reduce 
the impacts caused by these difficulties. For instance, the graduated sanctions employed by 
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the SDF communities in Jayagiri and Cikahuripan villages have been found to be useful for 
reducing grass theft incidents.  
Coupled with the findings in Chapters 5 and 6, findings from this chapter will be discussed 
in the next chapter, the discussion chapter, which will provide a theoretical synthesis of the 
empirical findings of this thesis.  
 
CHAPTER 8.  DISCUSSION 
8.1 Introduction 
The previous three chapters, Chapters 5, 6, and 7, presented the empirical findings of this 
qualitative study of four smallholder dairy farmer (SDF) communities in West Java-
Indonesia. Results in Chapter 5 focused on the characteristics of social capital in the SDF 
communities in the research areas framed by a social capital framework. That chapter also 
discussed the key empirical findings of this thesis by focusing specifically on the features of 
the SDF communities that are based on economic and environmental capital embedded 
within them. The results indicate that while the communities are characterized by a low level 
of economic and environmental assets, they actually possess a high level of social capital 
which the communities can draw on to develop their resilience. In doing so, building on the 
findings in Chapter 3, it is argued that social capital is an essential community asset that can 
assist a community to access other resources for building resilience. The findings in Chapter 
6 and 7 also demonstrate the role of social capital in shaping the ability of the community to 
access agroforestry lands by which the resilience of the four SDF communities could be 
secured and enhanced.  
The second purpose of this chapter is not only to review the dimensions of social capital in 
these SDF communities, but to also to contextualize the experience of the SDF communities 
in the operationalization of their social capital and to access agroforestry lands relative to 
previous research and theory.   
This chapter is divided into four parts which in combination will support the key claims 
about social capital and resilience. The first part discusses the characteristics of economic 
and environmental capital of the SDF communities, from which the vulnerability of the 
communities were disclosed. The second part focuses on discussions of the formation of the 
structural and cognitive social capital of the SDF communities and their relationships. The 
third part focuses on the role of social capital in shaping the ability of the SDF communities 
in accessing the agroforestry lands, leading to their resilience - indicated by flexibility, 
options, and learning. The fourth presents the conclusion of this discussion chapter. 
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8.2 Economic and environmental characteristics and the vulnerability of 
SDF communities 
8.2.1 Introduction 
This thesis explains the role which social capital, embedded in the SDF communities in West 
Java, plays in achieving certain outcomes. First, in this section, I provide broad findings 
from the results chapters regarding the context of the four communities in this study area. 
As explained in Chapter 2, the establishment of SDF communities in upland areas of Java 
was closely related to the small-scale dairy farming system initiated by the Indonesian 
government as one of the rural development programmes for reducing poverty of rural 
communities (Gunawan et al., 1997). The four SDF communities in this study area had been 
established by this government initiative, primarily delivered via government agencies and 
dairy cooperatives. These institutions provide various support, such as financial, technical, 
institutional, and political assistance to uphold the sustainability of the communities. Using 
findings from the four SDF communities in West Java, this study points out the four critical 
challenges arising from the characteristics of the communities, and which lead to their 
vulnerability to financial and ecological stresses. 
The characteristics of community resilience described are closely related to the various 
capitals embedded with the community (Magis, 2010; Wilson, 2012a). As explained in 
Chapter 3, the tri-capital framework proposed by Wilson (2012a) highlights three elements 
of community capital – economic, environmental and social – influencing the level of 
vulnerability or resilience of a community. Findings from Chapter 5 show that the 
smallholder dairy farmer (SDF) communities in this study area are characterized by low 
levels of economic and environmental capital, but that they are strong in social capital. The 
weakness in economic capital is indicated by low levels of cattle ownership, low incomes, 
and lack of technology adoption. In contrast, the weakness in ecological capital refers to low 
land ownership and fodder crop supply, details of which follow. Key capitals are discussed 






8.2.2 Low economic capital 
8.2.2.1 Low cattle ownership 
The findings show that low levels of lactating cattle ownership has become a prominent 
factor contributing to the weak economic capital of the SDF communities. As detailed in 
Chapter 5, participants from the four communities involved in this study were still 
dominated by the small-scale farmers who own up to five lactating cows. This finding is in 
agreement with a previous survey conducted by de Vries and Wouters (2017), who found 
that on average, the smallholders in Lembang sub-district (West Java) raised around 3.4 
lactating cows per household.  
The smallholders perceived that access to credit, the profit-sharing farming system, 
government aid, and female calves had become a valuable source for the community to 
scale-up their cow ownership. In Tarumajaya and Margamukti villages, the availability of 
affordable credit, with low interest and easy conditions, provided by a cooperative-owned 
bank, has become the dominant means for SDF communities to scale up their farms. In 
Cikahuripan, the profit-sharing rearing system between the smallholders and investors, or 
between smallholders within the community had increased opportunities for increasing 
cattle ownership. Unlike the other communities, the smallholders in Jayagiri preferred to 
raise female calves to increase their cattle ownership. However, most of the smallholders in 
these communities seemed to find it challenging to apply this method to scale up their farms, 
because of high cattle sales practised by the smallholders. Selling cows was found to be 
common for the SDF communities. Cows were liquid assets that were quickly converted 
into cash for paying debts and other family requirements, such as children’s education, 
family feasts, building houses, and buying household appliances.  
Owing to the low levels of cattle ownership, this thesis has also indicated that the SDF 
communities were susceptible to financial disruptions caused by decreases in milk 
production during the dry-period, and cattle mortality. The farmers also perceived that they 
often faced financial hardship during the dry-period of the lactating cycle ─ four weeks 
before calving. During this period, they often received less cash, or even found themselves 
cashless, because their cows did not produce milk to be sold to the cooperatives. Regarding 
cow mortality, post-partum paralysis ─ the inability of cows to stand up after calving — was 
found to be the dominant cattle disease, causing cattle deaths and financial loss. The 
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smallholders often sought debts or sold their cows to cope with these hardships, especially 
for fulfilling their daily household and farm needs. This finding is in line with that of Uddin, 
Pervez, Goa, Rahman, and Isla (2017), who reported some features of the nature of 
vulnerability of smallholder dairy farmers in Bangladesh were cattle mortality and 
fluctuations in milk production. Smallholders also often seek loans to fulfil basic needs when 
their primary income derived from dairying is disrupted (Alviawati et al., 2016). The access 
of the smallholder farmers to low-interest credit, such as micro-credit schemes, may support 
smallholders to develop their coping ability and adaptive capacity to adversities (Huq et al., 
2015; Ndah et al., 2017; Perez et al., 2015).  
8.2.2.2 Low income  
This study has identified both on-farm and off-farm income as important elements in the 
four SDF communities in West Java. The on-farm income mainly comes from cash derived 
from milk and cattle sales. The smallholders received payments for milk sales from dairy 
cooperatives fortnightly. In contrast, cash from cattle sales was conditional. As explained in 
Section 8.2.2.1 above, the communities used cattle as their savings for coping with financial 
hardship and funding various household needs. Therefore, there was a certain period when 
the smallholders deliberately sold their cows. On the other hand, the off-farm income refers 
to farmers’ income beyond the on-farm income mentioned above, deriving from several 
types of ancillary employment, such as trading, informal jobs, formal employment, and 
vegetable farming.  
All the SDF communities perceived that their profit from milk sales is only subsistence 
income for two reasons. First, the smallholders admitted that the selling price of milk is low 
because the purchasing power of a kilogram of milk compared to a kilogram of rice was 
decreasing. Second, the smallholders perceived that the price of feed concentrate 
(manufactured feed) was too high. The high dependency of the communities on feed 
concentrate to fulfil their daily feed requirements led to increased production costs and lower 
profits earned by the smallholders. Because of this, they found that the profit only covers 
the returns of labour costs spent by the smallholders and additional labour hired by some 
farmers. Therefore increases in fodder supply could lower the feed concentrate usage; 
further, it could raise the profitability of the SDF communities (Moran, 2005, 2009b).  
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Supplementary jobs were found to be imperative for the communities to gain additional 
income beyond the regular cash earned from milk sales. This thesis has indicated that 
cultivating food crops was the most favoured way for the smallholders to earn extra cash. 
However, these activities depend on a significant degree on the availability of land for 
farming. In Jayagiri village and Cikahuripan, most of the smallholders engaging in 
horticultural crop cultivation had access to rented agricultural lands. This finding is in line 
with that of de Vries and Wouters (2017), who indicate that rented lands are often used by 
smallholders not only for planting grass but also for cultivating food crops. In Tarumajaya 
village, the opportunity for the smallholders to grow vegetable crops came from agroforestry 
and plantation lands which had been illegally used by farmers for years.  
 In addition to food crop farming, the smallholder farmers employed trading in the informal 
and formal sectors to earn extra cash. They sold household and farm peripherals to other 
farmers within their neighbourhoods. In comparison, other farmers took part-time jobs in 
the informal sector such as being farmworkers, construction workers, and Qur’an teachers, 
and in the formal sector such as working in village offices, dairy cooperatives, and private 
companies. However, those professions were also limited to those individual farmers who 
possess the capital, skill, and time. In particular, regarding the time factor, many 
smallholders focusing on dairying admitted that they could not afford to take on 
supplementary employment because of a lack of spare time. They spent most of their 
working hours taking care of their farms.  According to the literature, additional off-farm 
income is essential for providing alternative coping strategies to withstand the adversity 
faced by the smallholder farmers relying on subsistence farm-origin income (Eriksen et al., 
2005; Keil et al., 2007; Sunderlin et al., 2001). Consequently, any dynamics that contribute 
to insufficient income and wealth are major factors impacting on the vulnerability of a 
community (Adger, 2006). 
8.2.2.3 Lack of technology adoption  
Jarzebski et al. (2016) indicate that knowledge and technology are sources of produced 
capital. The poor performance of smallholder dairy farmers, such as in terms of milk 
productivity, relates to the feeding and cattle management systems (Moran, 2009b) adopted 
by the smallholders.  
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The traditional smallholders in the four communities were characterized by a lack of 
technology adoption in feed management. This was indicated by the traditional approach of 
determining sufficient quality and quantity of feed required by their cattle. In this context, 
regardless of the amount of nutrient intake needed by their cows, the smallholders feed their 
cattle based on a quantity basis of low-quality bulk feeds, such as wild growing forage and 
agricultural wastes, for fulfilling daily feed requirements. Moran (2005, p. 29) argues that 
this current traditional feeding technique needs to be improved by informing the 
smallholders of the nutrients and energy needs required by the cattle for maintaining “body 
systems, activity, milk production, pregnancy, and weight gain”. Coupled with high levels 
of feed concentrate use, this conventional feeding technique had exacerbated the inefficiency 
of the small-scale dairying. 
Most of the smallholders used hand milking, while only a small number of farmers used 
milking machines. Low adoption of milking technology was due not only to the low 
availability of capital to access milking machines, but also by the farmers’ disinclination to 
adopt the technology. Although this study did not particularly investigate the impact of the 
traditional hand milking practice on the farmers’ health, Douphrate et al. (2013) found that 
prolonged manual milking may increase zoonotic disease infections in smallholder dairy 
farmers in developing countries. Moreover, hand milking with low biosecurity measures, 
such as barn and cow’s udder cleanliness, may lead to high risks of mastitis ─ an 
inflammatory reaction of the udder that could cause losses of milk production (Harjanti & 
Sambodho, 2020). The inability of the smallholder farmers in adopting technology leading 
to their vulnerability is in agreement with Nuraeni (2017), who indicates that the 
smallholders tended to maintain their traditional practices that were not always suitable for 
preventing disease.  
Low levels of disease prevention were also exacerbated by the minimal application of 
manure treatment. All the communities mostly discharged cow manure into adjacent rivers 
through waterways or sewers surrounding the cow barns. Although some of the community 
members had already applied biogas and composting techniques to utilize manure for fuel 
and fertilizer, lack of land had forced many smallholders to discharge most of their manure 
to the waterways. This finding is in agreement with the studies by de Vries et al. (2017) and 
Taufiq and Padmi (2016) in two sub-districts in West Java. They found that the low 
availability of land had become major issues for the SDF communities to manage or process 
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their manure; therefore discharging polluted water from cowsheds to rivers was commonly 
performed by the smallholders (de Vries et al., 2017; Taufiq & Padmi, 2016). This practice 
had negative impacts not only on water, soil, and air pollution (de Vries et al., 2017; Taufiq 
& Padmi, 2016), but was also a public health issue (de Vries et al., 2017). Access of the SDF 
communities to agricultural lands which could be used as integrated cattle and crop farming 
areas could not only reduce the ecological damage, but also increase the income of the 
smallholders (Devendra & Chantalakhana, 2002; Devendra & Thomas, 2002a; Phillips & 
Sorensen, 1993). However, the availability of farmlands has become a major concern in 
adopting the sustainable dairy farming system carried out by smallholders throughout the 
world, especially in developing nations (Chamberlin, 2008; Douphrate et al., 2013; Marks, 
2019; Narayanan & Gulati, 2002), including Indonesia (Morey, 2011). Findings regarding 
the lack of access to land, which exacerbates the low level of environmental capital owned 
by the SDF communities in the study areas, will be discussed in the following section.  
8.2.3 Low level of environmental capital  
8.2.3.1 Low land ownership and fodder crop supply  
Besides limited cow ownership, low levels of land acquisition was another challenge for the 
SDF communities in undertaking their dairying activities. Most of the private lands were 
utilized for building homes and cowsheds, and only a small number of farmers owned small 
private grass fields. This situation was, due to the strategy of the development of dairy 
farming, initiated by the Indonesian government. During the early development of dairy 
farming (the decade of the 1980s), landless farmers had been identified to become dairy 
farmers to reduce their poverty (Remenyi, 1986; Young et al., 1990). Therefore, most of the 
existing smallholders had also been found landless since dairy farming had become an 
inherited or inter-generational family business (Dolewikou et al., 2016).  
Findings show that due to only having small-sized private lands, the communities rely on an 
intensive ‘zero-grazing’ farming system because of the unavailability of land for permanent 
pasture. Wild-growing grasses gathered from the commons, agricultural wastes, and limited 
amounts of planted grasses are the main sources of green fodder for feeding their cows. 
Owing to this practice, this study found most of the smallholders from the four communities 
were facing feed shortages during the dry season because of the scarcity of agricultural 
residues and fodder crops surrounding their villages. To cope with this situation, the 
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smallholders spent more time collecting fodder from remote areas, and more cash for 
transportation costs, or for purchasing additional fodder. These factors caused the low 
efficiency of the small-scale farming systems in these areas (Asmara et al., 2016). The 
availability of land for securing fodder for stock during the dry season is thus imperative to 
improve not only the dairy productivity of the SDF communities but also their capacity to 
cope with feed shortages during droughts (Ndah et al., 2017). 
In particular, regarding their access to planted fodder, despite the smallholders cultivating 
grasses on small areas of private land, this thesis has indicated that the SDF communities 
had important opportunities to cultivate fodder crops on rented lands. In the case of SDF 
communities in Jayagiri and Cikahuripan, the rented lands were commonly wastelands 
privately owned by individuals outside the villages. These leased lands were widely utilized 
for cultivating vegetable crops or combined with agricultural use. This finding is aligned 
with that of de Vries and Wouters (2017), who noted the double purpose of rented lands in 
the Lembang sub-district of West Java for planting food and fodder crops. The smallholders 
in these areas had also found it challenging to provide sufficient roughage for feeding their 
dairy cows, especially during the dry season (de Vries & Wouters, 2017).  
In summary, this section has discussed the findings of the characteristics of the economic 
and environmental capital of the four SDF communities in the study areas. The low levels 
of these two assets led to the vulnerability of the communities to various economic and 
ecological stresses. In the next section, findings of the characteristics of social capital within 
the tri-capital resilience framework are discussed (Wilson, 2012a). 
8.3 Social capital of the SDF communities 
8.3.1 Introduction 
The previous section has already discussed the results of the characteristic of economic and 
environmental capitals of the SDF communities. The summary of that discussion shows that 
the low level of ownership of the communities of both economic and environmental capitals 
has led to the vulnerability of the communities. This section discusses the findings related 
to social capital as it has been presented in Chapter 5. Identifying the formation of such 
social capital is essential for analysing its role in assisting society in accessing resources 




Following Uphoff (2000) in categorizing the dimensions of social capital, this thesis has 
identified that the social capital of the SDF communities in West Java is formed by both 
structural and cognitive dimensions and the interrelationship between them. Structural 
social capital has been developed by different types of social networks and formal rules. The 
social networks comprise of bonding (family linkage, and the relationship between farmers 
in neighbourhood groups), bridging (membership of dairy cooperatives and local forestry 
organizations), and linking (relationship with government, and forest authorities). Formal 
rules refer to the legal framework regulating the community’s access to forest resources. In 
contrast, cognitive social capital is constructed by various civic norms, such as reciprocity, 
solidarity, and cohesiveness, as well as trust. The following section, demonstrates how the 
combination of these forms of social capital have become an assets that enable the 
community to access agroforestry lands. 
8.3.2 Structural social capital  
Structural social capital is understood as taking the form of social networks, including 
bonding, bridging and linking social capital, as well as formal rules. These types of social 
capital create a useful framework for understanding the complex effects of structural social 
capital. This section will look at these types in order to explain how the characteristics of 
this dimension of social capital have become potential assets of the community to have 
access to resources for developing their resilience. 
8.3.2.1 Bonding social capital 
Findings from this research show that the high level of structural social capital in the study 
area is established by the high degree of bonding social capital. The strong ties within the 
communities emerge in the forms of family ties or kinship and farmers’ groups within 
neighbourhoods. Across the communities, this study found that kinship relationships, both 
nuclear and extended family relations, have become the foundation of the strong bonding 
social capital of the communities within neighbourhoods (RTs) or community units (RWs) 
in a village. For example, many SDF community members within the neighbourhoods in the 
four communities have a connection with other farmers as parents or parents-in-law 
relations, siblings, and other relatives. In these communities, dairying has become an inter-
generational family business allowing cows, lands, skills, and farming experiences to be 
passed on from generation to generation. This evidence is in agreement with the principle 
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of family farms proposed by Garner and De la O Campos (2014), who state that succession 
and inheritance are two main characteristics of resource management in family farms. 
Relying on those hereditary assets for their living, these family farmers had significantly 
strengthened the structure of the neighbourhoods of the SDF communities in the study area. 
The extended family structures existing within a rural community have been established by 
the rural community members who have been living in the same community for generations 
(Beard & Dasgupta, 2006).  
Moreover, the strong family connections within the neighbourhoods were also reinforced by 
close marriages among community members within the neighbourhoods. For example, some 
farmers in Tarumajaya and Margamukti are married to their neighbours, or the farmers’ 
children are married to their neighbours. Through marriage, many smallholders obtained 
initial assets such as cows from their parents-in-law and had become independent farmers. 
This finding is similar to that of a study conducted by Hardjono (1987) of a rural community 
in West Java. She found that the ancestors of rural community members in this province 
often engaged in close marriage within the community, with whom many had family 
connections (Hardjono, 1987). 
Therefore, strong kinship relations within neighbouring farmers in the four SDF 
communities in this study area had become a source of bonding social capital of the 
communities. The inter-generational farming system and the close marriage among the SDF 
community members have allowed the structure of the SDF community members within the 
neighbourhoods were composed of nuclear or extended family members of the communities. 
This family ties have become an essential source of the SDF community members to have 
access to initial assets for their dairying activities, such as cows, lands, and skills.  
Other forms of bonding social capital of the SDF communities within the neighbourhoods 
are farmers’ groups. As it has been detailed in Chapter 5, farmers groups comprise of 
adjacent farmers based on their residences and formed by dairy cooperatives and by the 
actions of government to facilitate the delivery of farmer development programmes. For 
instance, In Tarumajaya and Margamukti villages, this study has identified that the dairy 
cooperatives initially established farmers’ groups. The cooperatives and local government 
employ these groups for channelling various services and dairying-related development 
programmes to the communities. On the other hand, in Jayagiri and Cikahuripan villages, 
the local government first formed the farmers’ groups through their extension agents not 
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only to facilitate the government in delivering extension and government aid but also to 
encourage cooperation among farmers within a neighbourhood. Next, the dairy cooperatives 
utilized the established groups to assist them in delivering services to their members. Despite 
their different backgrounds, the farmers’ groups in the SDF communities in this study area 
were mainly formed with minimal actions by the farmers. Rather, they were founded by 
cooperatives and government initiatives for the institution’s goals.  
This factor, coupled with a lack of collective action agendas within a formal group, has made 
social ties in groups relatively looser than two other forms of bonding social capital, namely 
kinship and neighbourhood. This finding contrasts with a study by Muzayyanah et al. (2014) 
of SDF communities in Yogyakarta Province, Indonesia. They found that farmers’ groups 
are formed based on common interests to overcome their farming problems related to 
resources constraints (Muzayyanah et al., 2014).  
By contrast, in the context of the SDF community in West Java, the family ties have been 
found essential to maintain the bonding of farmers within groups. In the four SDF 
communities in the study area, many participants explained that they are related to other 
farmers within the neighbourhood as parents, parents-in-law, siblings, and relatives. For 
instance, in Margamukti and Cikahuripan, this study found that most of the members of the 
farmers’ groups are connected by nuclear and extended family relationships. The kinship 
connections within the farmer groups increased the level of bonding capital. These findings 
indicate that kinship relationships had reinforced the bonding social capital of the 
communities in farmers’ groups.  
The substantial bonding capital of the SDF communities within neighbourhoods has also 
been strengthened by the common religion followed by farmers, which is Islam. Although 
this study did not particularly assess the role of this religious factor in the relationship of the 
community members within their neighbourhoods, many kinds of religious occasions, such 
as Quran recitation programmes and congregational prayer, were found in other studies to 
have played a key role in amplifying social connections within neighbourhoods. Religion is 
an integral part of the social life of the community from which trust and some forms of 
norms stem (Lee et al., 2017; Suharti, Darusman, Nugroho, & Sundawati, 2016).  
Like the family ties, the farmers’ groups play a considerable role in assisting the SDF 
community members to gain access to resources granted by government and cooperatives. 
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The farmers’ groups have become channels for the communities to obtain various forms of 
government aids, training, and extension. For example, a narrative explained by a farmer in 
Jayagiri village, this study found that a farmers’ group has enabled the smallholders to have 
training hosted by a local government office.  
In summary, this study has indicated that bonding social capital, including family ties and 
farmers’ groups, have become sources of structural social capital of the SDF in this study 
area. Although formal cooperation among farmers within a farmer group relied on initial 
government or cooperatives initiatives, the kinship relationships and the religious values 
have reinforced the bonding of the community members within this group. Across the 
communities, family and farmers’ group relations are potential sources of social capital for 
the communities to gain access to resources through inheritance and collective action in 
pooling and managing the community assets for the benefit of the community.      
8.3.2.2 Bridging social capital  
This thesis has also indicated that the high degree of structural social capital in the SDF 
communities in this study is formed by the bridging social capital associated with the 
communities’ membership of dairy cooperatives. The membership in dairy cooperatives has 
generated bridging social capital which has allowed the SDF communities across different 
demographic areas, such as different villages, to have formal and informal horizontal 
relations (Halpern, 2005). These informal relations may comprise of casual chatting or 
communication among SDF communities’ members allowing them to share information or 
resources. The formal relations among the communities are configured by their formal 
relationships as cooperative members, allowing the communities to conduct meetings hosted 
by the cooperatives’ committees. 
The substantial bridging social capital as members of the cooperatives is indicated by the 
inter-generational cooperatives’ memberships of the SDF communities. Parents’ 
memberships to the cooperative were often followed by their successors. This long-term 
cooperation between members and the cooperatives has created strong interdependency 
among these parties (Susanty et al., 2017).   
The mutual dependency of the cooperatives and the SDF communities was indicated by the 
services and goods exchanged within the cooperatives system. The extent to which these 
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kinds of community links to cooperatives can act as a form of bridging capital is identified 
in a similar context by Ollila, Nilsson, and von Brömssen (2012). They found that the 
connection between cooperative members and cooperative boards can be regarded as a form 
of bridging social capital which envisages the mutual dependence of these two parties. This 
type of bridging allows the two parties to engage through physical resources and service 
exchanges (Robison & Flora, 2003; Robison, Siles, & Schmid, 2002).  
These kinds of resource exchanges within the cooperatives system, such as dairy farming 
inputs and output transactions, knowledge sharing, as well as various service exchanges, 
have also been found in the four communities reported in this research as indicators of strong 
bridging social capital. The findings have shown that the cooperatives and the four SDF 
communities have been mutually connected through goods and services exchanges, such as 
milk marketing, feed concentrate supply, credit opportunities, training, and animal health 
services, for decades. Moreover, the cooperatives play a key role in channelling the 
community members to have a connection with government and educational institutions. 
These results show the high value of the membership to dairy cooperatives as bridging social 
capital playing a role as a brokerage for the SDF communities to have a connection with 
institutions beyond the immediate relationship (Burt, 2000). This is in line with the view of 
Svendsen and Waldstrom (2013) that positive bridging implies “a multitude of social 
relations, connections, and contacts inside and outside the organization and giving access to 
a multitude of diverse human resources to the benefit of the whole organization which values 
this social capital” (p. 320). 
Another kind of bridging social capital found in this study was the membership by the SDF 
community members of the local forest organization, Lembaga Masyarakat Desa Hutan 
(LHDM/ Village Forest Community Organization). However, the results show that the 
bridging in LMDH was not as strong as the bridging in dairy cooperatives for two reasons. 
First, there was relatively low-intensity communication between the LMDH committee and 
the SDF community members. In this context, communication is an essential means to 
produce “socio-emotional goods”, such as information reinforcing self-awareness and self-
regards in cooperation (Robison & Flora, 2003, p. 1188). Second, a conflict of interest can 
potentially arise between the SDF community members and the LMDH committees. For 
instance, in Jayagiri village, the existence of an eco-tourism site has generated land use 
conflict caused by the conflicting financial interests of the forest authority and the LMDH. 
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While in Tarumajaya and Margamukti villages, the LMDH is more focused on intercropping 
cash- and food-crop farming which provides higher returns than from grass cultivation. This 
circumstance is similar to the situation in other forest communities in Java.  According to 
the literature, financial incentives have become one of the sources of the tension between 
the LMDH’s committee boards and its members (see Djamhuri, 2012; Fujiwara et al., 2012).  
Despite these issues, this kind of weak tie (Granovetter, 1973) is essential for the community 
to gain information or opportunities to access forest resources which could not be provided 
within bonding social capital (Burt, 2000; Granovetter, 1983). In this case, bridging the SDF 
communities with LMDH has assisted the smallholders in gaining information regarding 
procedures to gain formal and informal access to forest lands, and information regarding the 
potential forest areas that could be utilized by farmers for grass farming. 
Hence, bridging social capital, the membership of the SDF communities in cooperatives and 
local forestry institution (LMDH) has become an essential element of structural social 
capital to access resources, such as forest resources. This bridging social capital plays a 
pivotal role as a hub for the community to exchange services, resources, and information, 
and to link the SDF with the government bodies. 
8.3.2.3 Linking social capital 
Another type of social network existing within the SDF community is linking social capital. 
Linking is the relationship between people or community with other parties holding power 
or authority – particularly the actions of, or access to, key agents or representatives 
(Woolcock & Sweetser, 2002), such as vertical connections to formal organizations via their 
employees (Woolcock, 2001). While much of the bridging capital outlined above does also 
have linking outcomes as well, this thesis has identified two particular forms of linking 
social capital – the relationship between the communities and government, at various levels 
of authority, and the connection between the communities and the forest authority (Perum 
Perhutani).  
It was found that the government officers or Perhutani representatives at the field level play 
a significant role in facilitating the linking between the communities and different ranks of 
bureaucratic administrators. This linking plays a substantial role in assisting the community 
in obtaining several types of government aid, such as cows, feed, dairy-related equipment, 
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cowsheds, grass seedlings and others. For example, the four communities in this study area 
reported that they received feed concentrate grants from local livestock agencies in 2014 
and 2015. Following this programme, the SDF communities in Jayagiri, Cikahuripan, and 
Margamukti also received fodder-crop seedlings, such as king grass and Indigofera trees 
(Indigofera zollingeriana) from the government. On the other hand, the government and 
Pehutani often supplied timber or fruit trees to be planted on agroforestry lands. For instance, 
one of the participants in Jayagiri village recounted that Perhutani provided jackfruit and 
avocado trees to be planted on his agroforestry land.  A quote supporting this evidence is 
presented below. 
Besides grass, I also planted jackfruit, avocado, breadfruit [Artocarpus 
altilis] and coffee trees on my agroforestry land. Alhamdulillah [Praise be 
to God], I have already harvested the avocado from the seedling given by 
Dinas [the local forestry agency] and the village office. (SDF-26-JG) 
This evidence is supported by a study by Gayatri et al. (2010), who identified the 
contribution made by extension agents in establishing a coalition between government and 
smallholder farmers in establishing dairy development projects. Moreover, according to 
Matous (2015), the local government in Indonesia often depends on the relationship between 
the extension agents and farmers in promoting the recommended policies or programmes at 
the community level.  
In addition, the linking between the forestry authority and the SDF communities have also 
been formed by the connection between the community members and Perhutani 
representatives at the field level. This linking was not only essential for the community to 
engage with community-based forest management (CBFM) programmes, but also to gain a 
permit to access the forest resources. For example, before the profit-sharing scheme was 
implemented, the linking took place which allowed the SDF communities in the Jayagiri and 
Margamukti communities to gain informal access to agroforestry lands. The permit was 
granted as a reward for their involvement in resin tapping and reforestation programmes. 
Likewise, the linking between Perhutani at the field level allowed the communities in 
Margamukti to grow grass on agroforestry lands in return for their clearing shrubs and 
preserving trees.  
This situation is supported by the results of the research conducted by Maryudi and Krott 
(2012a) which showed the existence of practices of informal agreements between forest 
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rangers and local people regarding access for practising agroforestry. Having a relationship 
with organizations holding power, such as the forest authority, can be essential for the 
community to access resources by allowing power transfer from the authority to the 
community. Ribot and Peluso (2003, p. 156) state that “power is inherent in certain kinds of 
relationships and can emerge from or flow through the intended and unintended 
consequences or effects of social relationships”. 
8.3.2.4 Formal rules 
This thesis has identified the legal frameworks of the CBFM as the key elements of formal 
institutions that are important for strengthening the structural social capital of SDF 
communities beyond the social network building. These community-related legal 
frameworks have been found to be supportive for reinforcing the stock of structural social 
capital, such as facilitating linking between the forest authority and the SDF community 
members. For instance, the legal frameworks of the CBFM system, such as the forestry law 
number 41 of 1999 formed by the Indonesian government in the post-Soeharto era, has been 
formally acknowledged as a key part of forest management in this country. These supportive 
regulations have encouraged the government to establish some derived rules, including 
central and local government regulation, as well as Perhutani’s policies to promote the 
implementation of the CBFM system. These supportive formal rules have reinforced the 
linking between the communities and Perhutani indicated by formal agreements signed by 
these two parties in managing forest resources.  
This finding is in line with Krishna and Uphoff (2002) finding that rules, procedures, and 
precedents are another form of structural social capital which could facilitate mutually 
beneficial collective action in a community.  Moreover, formal rules can also shape network 
structure and non-voluntary social linkages (Adler & Kwon, 2000). Therefore, encouraging 
formal rules have been found to be pivotal not only to link the government bodies and forest 
authority in carrying out collective action in managing natural resources, but also to provide 
legal protection of the government bodies to deliver services and government aid for the 





8.3.3 Cognitive social capital 
Various norms are essential elements of cognitive social capital that may contribute to 
shaping the ability of the community to access resources, especially for ensuring joint 
collective actions in accessing CPRs, and those leading to such contributions which will 
most likely be performed by the community (Ahn & Ostrom, 2002; Ostrom, 1998; Uphoff, 
2000; Uphoff & Wijayaratna, 2000). This thesis has indicated the importance of the norms 
of reciprocity, solidarity, and cohesiveness in the SDF communities. The community 
members actualized these norms in many forms of cooperation with others, such as sharing 
information regarding feed sources, gotong royong (mutual assistance) in maintaining public 
facilities, collaborating in gathering fodder from remote areas during the dry seasons, and in 
other forms of cooperation.  
For example, the SDF communities often engaged in collectively collecting grass and 
agricultural wastes from neighbouring villages, sub-districts, or even regencies, for fulfilling 
feed supply during the dry season. Their solidarity as dairy farmers facilitated the 
collaboration in sharing transportation costs and labour to facilitate the collective action. In 
particular, in Tarumajaya and Cikahuripan, the norms have also facilitated the SDF 
communities to perform gotong royong in maintaining public facilities, such as water pipes, 
mosques and small madrasah (informal Quran learning centres for children). The norms alos 
encouraged the SDF community members to collect donations from farmers’ groups for 
funding the development of facilities.  
The term gotong royong in Javanese society as a form of reciprocity has been identified 
previously by (Bowen, 1986), who stated that gotong royong is a genuinely indigenous term 
of ethical obligation and generalized reciprocity, and it is beneficial to maintain solidarity. 
Putnam (1993) argued that generalized reciprocity is a highly productive element of social 
capital, whereby a community following this norm can efficiently restrict free riders and 
resolve the problem of collective action. 
However, a perceived deterioration of the spirit of gotong royong has been indicated by the 
communities as one of the issues in performing government-driven collective actions. For 
example, in Jayagiri and Margamukti villages, findings show that material rewards, such as 
cash and prizes, were sometimes needed to mobilize rural people to participate in 
government-initiated collaborative works. The village leaders of these communities 
recounted these issues. In Tarumajaya, the paid-community works in maintaining public 
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facilities as part of recovery projects, after theeconomic crisis in 1997, has caused people to 
assume that they will receive payments when the government initiates similar projects. As 
a result, when the village leader promoted a voluntary collective action in cleaning a rubbish 
dump unit in this village, there were only a small number of people involved. 
 This is in agreement with the findings of Simarmata et al. (2019), that the materialistic and 
individualist nature which society has become a cause of the decline of gotong royong. A 
lack of coordination of the authorities in managing the collective actions had been found to 
be one of the factors influencing the low participation of the community members. A study 
conducted by Mardiasmo and Barnes (2015) shows that in the circumstance where 
coordination with authorities is uncertain, community members are unlikely to participate 
in a gotong royong.  
The findings in Chapter 5 also show that trust has become the most vital element of cognitive 
social capital in the SDF communities. The strong trust has been embodied in many forms, 
including trust in other community members within farmers’ groups and neighbourhoods, 
trust in group leaders, government officers, and cooperative boards. For example, in 
Tarumajaya and Margamukti villages, trust among farmers within farmer groups and 
neighbourhoods was actualized by the rotating-credit scheme, while in Jayagiri and 
Cikahuripan villages, trust was actualized by savings and a loan system operated by the 
farmers’ groups. These findings are in line with wider research into social capital (Coleman, 
1988; Putnam, 2000), indicating that rotating-credit associations in Southeast Asian 
communities are a sign of the high trust embedded within the community. “Without a high 
degree of trustworthiness among the member of the groups, the institutions could not exist─ 
for a person who receives a pay-out early in the sequence of meetings could abscond and 
leave others with loss” (Coleman, 1988, p. 103). Trust in group leaders has been 
demonstrated by the four communities through allowing the group leaders to represent the 
smallholders in lobbying or proposing the communities’ proposals to dairy cooperatives and 
government bodies.  
These results are similar to findings from research by Gayatri et al. (2010) in the SDF 
community in Getasan Village, Central Java, showing the importance of the high degree of 
trust by the community in other farmers, extension agents, and their cooperative’s staff. 
Across the community, trust has become an essential element of the community to establish 
various forms of collective behaviours (Brondizio et al., 2009), from which the community 
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members may gain material and immaterial resources through resource exchanges. In the 
literature, trust has a diverse function in social life, such as lowering transaction costs and 
isthe glue of cooperation (see Coleman, 1988; Fukuyama, 1995a, 1995b; Pretty, 2003; 
Putnam, 2000). Therefore, taking into account trust is essential in the development of social 
capital in the SDF communities, enabling them to access agroforestry lands and is pivotal, 
because managing CPRs could not be solely carried out by individuals. Rather, it requires 
co-management between community members, the authorities, and related stakeholders 
(Gibson, Williams, & Ostrom, 1999; Ostrom, 2008; Pretty, 2003). 
8.3.4 The interconnection between structural and cognitive social capital 
Much of this chapter has been directed towards understanding how three forms of structural 
social capital (bonding, bridging, and linking) are influential in the case study communities 
as well as how cognitive social capital in the form of social norms and institutions have also 
created opportunities and preserved existing rights of access to resources for SDF. It is 
important, however, to conclude this section by quickly considering how structural and 
cognitive social capital work together to obtain these outcomes. This task has precedents in 
the literature: while Uphoff (2000) categorizes social capital into two types – structural and 
cognitive social capital - he is also aware that in practice, these are inter-related. As has been 
detailed in Chapter 5, results show the reciprocal relationships among many forms of social 
capital. For example, trust, and the norms of reciprocity, solidarity, and cohesiveness arising 
within the SDF communities have been found to contribute to the manifestation of strong 
bonding social capital.  
The closeness in groups or neighbourhoods communities has fostered trust based on which 
they have been successfully carrying out the rotating credit, and ‘savings and loan’ for years. 
This strong bonding has also reinforced their solidarity and reciprocity to continuously 
invest to these community-based credit systems. Other forms solidarity and reciprocity 
generated by strong bonding social capital were shown by their habit in performing cut and 
carry practices on the common lands. Such as in Tarumajaya, farmers within a group and 
neighbourhood have generated solidarity to distribute information regarding the location of 
fodder sources. 
This result aligns with the claim made by (Adler & Kwon, 2002) that networks, norms, 
beliefs and trust are reciprocally reinforcing and positively correlating. Conversely, trust 
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plays a role in establishing social networks, as shown by formal or informal relationships 
(Hunecke et al., 2017; Pretty, 2003). Cognitive and structural social capital are thus 
inseparable because they are positively reinforcing (Ostrom, 1998)  
Moreover, the findings also reveal that the many forms of collective action carried out by 
the SDF communities in their social life have been powered by the interconnection of 
structural and cognitive social capital. This situation is supported by “the second theory of 
collective action” proposed by Ahn and Ostrom (2002) who suggest that as the central 
element of collective behaviours of a community, trust is reinforced by other dimensions of 
social capital, including trustworthiness, social networks and institutions. A decrease in any 
one of these elements may lead to a descending spiral of progressively lower levels of 
cooperation (Ostrom, 1998).  
8.3.5 Summary 
This section has indicated that the high level of social capital embedded within the SDF 
communities has been established by various forms and combinations of structural and 
cognitive social capital. Compared to the economic and environmental capital discussed in 
Section 8.2, social capital is demonstrably the major form of capital from which the 
community could access agroforestry lands attached to the communities for improving their 
resilience.  The next section will discuss the findings in more depth in order to reveal the 
role social capital plays in both facilitating and securing the long term ability of the SDF 
communities to access agroforestry lands. 
8.4 The role of social capital in facilitating access to agroforestry lands  
This section attempts to discuss the findings detailed in Chapter 6 and Chapter 7 regarding 
the role of social capital in shaping the ability of the SDF communities to gain, control and 
maintain their access to agroforestry lands for developing their resilience. In Chapter 6 
(Section 6.3), the dependence of the communities on these kinds of natural resources was 
explained. Therefore the ongoing sustainability of the communities’ access to agroforestry 
lands is imperative for the resilience of the communities.  
Schipper and Langston (2015) proposed three primary indicators of community resilience – 
flexibility, options, and learning. First, flexibility is indicated by a high-degree of socially 
self-regulated access mechanisms that lead to low-cost access to resources. Second, options 
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comprise of some key elements: diversity of forest-origin resources, spatial heterogeneity 
of land borders and functions, and socially self-regulated agroforestry lands tenancy 
addressing long-term access to resources. Last, learning refers to reflected-shared learning 
that influences the awareness of the community of forest-related natural disasters. This 
section examines the study’s findings in relation to each of these three factors. 
8.4.1 Flexibility: Low-cost access mechanisms 
Norris et al. (2008) argue that flexibility is required for developing collective resilience. 
Schipper and Langston (2015) assert that flexibility is characterized by a high degree of self-
regulated mechanisms through which individuals or communities are able to bounce back 
from adversity at a manageable cost. This thesis has identified the role of various dimensions 
of social capital in establishing socially self-regulated access mechanisms. This section will 
show how these mechanisms allow the SDF communities to have low-cost access to 
agroforestry land including informal access through land-to-labour exchanges, a right-to-
use transfer system, hereditary access scheme, information sharing related to access, 
fenceless agroforestry-land border control, and peer-to-peer agroforestry land supervision 
(see Figure 8-1). 
As detailed in Chapter 6, before the profit-sharing PHBM scheme was established, 
government policies regarding community forestry programmes supported the 
establishment of linking social capital between Perhutani and the SDF community members 
through contract labour and land-to-labour exchange mechanisms. The findings in two 
communities, Jayagiri and Cikahuripan, show that the linking social capital allowed the 
communities informal access to collect fodder and use agroforestry land for planting grasses 
without any fees involved. In these two villages, Perhutani initially granted this informal 
permit as a benefit for their involvement in resin tapping and reforestation programmes. In 
this sense, the access of these communities refers to “a simple labour-for-land deal” which 
was suitable for poor farmers to overcome the scarcity of agricultural lands within their local 
areas (Mayers & Vermeulen, 2002, p. 62). The communities enjoyed acquiring flexible areas 
of agroforestry lands by devoting their labour to clearing the forestlands and securing 


















Figure 8-1. Social capital and flexibility 
This evidence is in line with a study by Adhikari (2008), who found that the essence of 
linking social capital between forestry community and the forest authority in the Philippines 
allowed the community to harvest and utilize forest products. In Margamukti, the linking 
between the community members and Perhutani at the field level has created trust between 
the two parties for preserving forestlands and trees from which the SDF communities gained 
benefits in clearing and planting grasses on forestlands without any levies. In this sense, the 
smallholders had shown their trustworthiness to Perhutani representatives by following the 
rules imposed by Perhutani in forest management. For instance, the smallholders only 
planted grasses; they did not cultivate food crops on their agroforestry lands. The 
smallholders’ acceptance of this trust was also indicated by the well-preserved trees planted 
within the intercropping grass farming areas.  This evidence shows that linking social capital 
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and trust has promoted affordable access through a mutual agroforestry land-use agreement 
between the communities and the forest authority. This finding is similar to that of Pretty et 
al. (2011), who argue that linking social capital incorporates the confidence and relationships 
that farmers employ to generate and sustain rewarding relationships with government 
agencies’ representatives (Pretty et al., 2011).  
As well as showing the importance of linking social capital, this thesis has also identified 
the pivotal role of bonding social capital - and the strong ties among the SDF communities’ 
members - in establishing two community-based access mechanisms: the right-to-use 
transfer and the hereditary access system. For example, findings detailed in Chapter 6 
explained that the communities commonly engaged with right-to-use agroforestry-land 
transfers with neighbouring farmers or farmer groups. Farmers traded their rights with other 
farmers for cash as their return for handing over the right to the new users. Bonding among 
farmers has generated trust by which the communities established right-to-use transfers. 
This socially regulated land-use transaction has allowed farmers to acquire access to 
agroforestry lands at an affordable cost because they determined the payments based on their 
solidarity with former users who had devoted their labour to clearing the forestlands. In 
addition, the right-to-use agroforestry lands could also be passed on from generation to 
generation through inheritance. Many smallholders admitted that their access was obtained 
from their parents or parents-in-law who had previously utilized the lands for years. 
These findings are in agreement with a study by Peluso (1993), who found that the 
inheritance right and land transfer of forestland tenure emerged as a result of social processes 
within forestry communities. The two socially self-regulated schemes detailed above have 
encouraged the distribution of access to poorly resourced farmers. This situation aligns with 
the observation by Cai (2017), who states that “with limited financial resources and 
ineffective governmental systems, bonding social capital is a common approach for 
disadvantaged populations to mobilize various assets to prepare, respond, and adapt to 
hazards” (p. 1179). The role of bonding and trust within the communities in creating a low-
cost mechanism is in agreement with Coleman (1988). He finds that strong ties, family 
linkages or community ties provide insurance and trustworthiness that are essential to 
facilitate transaction and trade (Coleman, 1988). Bonding social capital is imperative for the 
rural poor community, with a lack of formal institutional networks to engage in information, 
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opportunities, and resource exchanges for coping with poverty-related issues, such as the 
disproportional distribution of livelihood assets (Woolcock & Sweetser, 2002).  
The importance of information sharing based on bonding, bridging and trust for the 
community to have access to forest resources, as one form of CPRs, has also been indicated 
by the case studies in thesis. This kind of information sharing is exemplified by the 
information spillover between farmers within neighbourhoods for gaining access to 
agroforestry lands. Farmers commonly shared information regarding access to forestlands 
through word of mouth within their communities. In the SDF communities in Jayagiri and 
Cikahuripan, this information-spillover system had enabled the smallholders to become 
involved in community forestry programmes from which they had initial access to 
agroforestry lands. Farmer group leaders or public figures became one of the sources of 
trustworthy information for the community. On the other hand, the cooperative and LMDH 
have also assisted the smallholders in gaining information regarding potential access to 
agroforestry lands. As the ‘official partner’ of Perhutani in conducting the PHBM 
programme, the LMDHs have actually become a source of information regarding access to 
agroforestry lands beyond that which is directly controlled by Perhutani staffs. 
This finding is similar to the situation in which coastal communities employ shared-
information to access and manage communal fishing zones. Information sharing based on 
trust, which is patterned by strong ties, has also become an essential factor for accessing 
fishing areas for coastal communities in Mexico (Ramirez-Sanchez & Pinkerton, 2009). The 
findings in this study are also reinforced by the work of Larson, Pacheco, Toni, and Vallejo 
(2007). They state that the most common issues related to accessing CPRs are the state 
bureaucracy and legal requirements for acquiring permits, and market information shared 
and circulated through social connection to overcome potential problems (Larson et al., 
2007). The information regarding access which is spread verbally among communities has 
effectively supported the farmers to acquire agroforestry patches without much intervention 
by the authorities. The local community in Indonesia often found it challenging and costly 
to follow the bureaucratic procedures to gain formal access to the forestlands (Maryudi & 
Krott, 2012a; Royer, Noordwijk, & Roshetko, 2018).  
The fenceless border system is a community-based arrangement in managing agroforestry-
patch borders among users, leading to cost-reduction in controlling access. It has been 
shaped by bonding, trust, and various social norms (reciprocity, cohesiveness, and 
242 
 
solidarity). The social capital has enabled effective and efficient work to take place and to 
avoid land border disputes without a high cost. As detailed in Chapter 6, the community 
members use many simple tokens employed to mark land borders. For example, some trees 
such as banana or Hanjuang (Cordyline) trees, tree branches, and marking on the lands were 
deployed, all of which were low-cost tokens that were easily obtained from their own 
backyards. Frequent meetings as close neighbours have generated trust, solidarity, and 
cohesiveness among farmers to arrange informal agreements regarding their agroforestry-
patch boundaries. The high level of social capital has made the tokens sufficient to tag the 
borders and be respected as boundary markers. This approach has established not only an 
affordable access control mechanism, but also assisted with the flexibility for farmers to 
travel within the forest area and collect fodder from neighbouring patches for their urgent 
requirements (with the owner’s consent). 
A review study by Galvin (2008) shows that nomadic pastoralists in Asia, America, and 
Africa tend to utilize similar informal local-level agreements to help pastoralists in 
controlling land borders. In turn, the arrangements support collective action in accessing and 
managing shared resources, which have become valuable assets to cope with and adapt to 
uncertain environments (Call & Jagger, 2017; Galvin, 2008; Sundstrom, Tynon, & Western, 
2012). 
Coupled with the community-based land border arrangement explained above, peer-to-peer 
supervision or joint forest patrols of agroforestry patches have effectively decreased costs 
of maintaining access, in particular, to overcome free-rider problems. In this context, the 
SDF community members mutually guard their adjacent agroforestry patches from grass 
thieves. This collaborative forest patrol had been enabled by substantial bonding capital and 
reinforced by trust and social norms arising among the communities’ members. For example, 
a quote from my conversations with a during field observation in Cikahuripan village 
asserted that neighbouring farmers possessed a sense of solidarity and reciprocity, allowing 
them to respect other farmers’ entitlements.  
My neighbour and I have never had an argument regarding the land 
border disputes [...] the key is our mutual understanding and solidarity as 
dairy farmers. The mutual understanding is that we are farmers who both 
jointly need the lands. We know each other's land boundaries. Although it 
is easily accessible, I don’t dare to cut her grass. (A farmer who I met 




This evidence is in line with that of Djamhuri (2012), who found that collective action 
through forest patrols has lowered security costs in the CBFM system. The successful mutual 
land supervision reported in this thesis has been identified as the manifestation of trust and 
social norms nurtured by substantial bonding social capital. This finding is supported by 
Górriz-Mifsud, Secco, and Pisani (2016), who argue that peer monitoring is an indication of 
the role of social capital as a catalyst “in co-constructing institutions that structure collective 
action related to natural resources” (p. 27). 
In sum, the dynamics revealed in the case studies combine to enable flexibility of access 
through creating low-cost options for access to resources. The next element that needs to be 
considered is how these options are secured, via social capital, over long periods of time. 
8.4.2 Options: Long-term agroforestry land tenure 
Schipper and Langston (2015) define ‘options’ in these kinds of contexts, to mean having 
choices in addressing vulnerability. A large number of options relates to optimal use of 
resources which might otherwise stand: a diversity of forest-origin resources, the spatial 
heterogeneity of agroforestry land borders and functions, and socially self-regulated 
agroforestry lands tenancy. In this case, the diversity of forest-origin resources refer to the 
availability of wild-growing, planted fodder crops, and water utilization by the SDF 
communities to cope with fodder and water shortages, especially during the dry seasons. 
The spatial heterogeneity of land functions relate to the village forest control border, and 
land sharing and the sparing use of agroforestry lands. In contrast, socially self-regulated 
agroforestry lands tenancy refers to a sustainable right-to-use of the communities to utilize 
forestlands. Findings in Chapter 7 identified the considerable role played by various forms 
of social capital in developing these three indicators of options, including: diversity of forest-
origin resources, spatial heterogeneity of forest borders and functions, and socially self-
organized agroforestry land tenancy (Figure 8-2). These factors have been found to be 
essential to ensure that smallholders can gain economic and ecological benefits derived from 
agroforestry practices to improve their welfare (Lusiana et al., 2012). 
The following sections will examine the role of social capital in three of the dynamics at the 
centre of this diagram and reveal how they influence the ability of communities to maintain 
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their long-term access to agroforestry lands, indicated by a diversity of resources and a 














Figure 8-2. Social capital and options 
8.4.2.1 Diversity of forest-origin resources 
The relationship between resource diversity and resilience “derives from the argument that 
with multiple species each playing different functional roles, if there are multiple pathways 
for key ecosystem processes. The multiple pathways, in turn, result in the processes being 
more resistant to perturbations of the abundance of individual species, because other 
pathways can compensate for any change in the function served by the species whose 
abundance initially was perturbed” (Rice, Daan, Gislason, & Pope, 2013, p. 734). The 
environmental resources’ diversity derived from ecological conservation is positively 
correlated with the resilience of a system (Brookes, Aldridge, Wallace, Linden, & Ganf, 
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2005; Rosenfeld, 2002; Tilman, 1996). Relevant laws have been identified as one of the 
driving forces to support environmental conservation from which a community could 
develop their resilience pathways derived from well-conserved resources (Rice et al., 2013).  
The results detailed in Chapter 7 are in line with the argument stated above. Findings show 
that formal rules play a considerable role in developing the diversity of forest resources 
through forest function changes and forest-use control. For instance, changes in forest 
function regulations have forced forest users to engage with reforestation programmes and 
to limit their forest activities, which are mainly employed to restore the ecological amenities 
produced by the forests. The forest resources redundancy is essential so the SDF 
communities can cope with adversity, such as dealing with fodder shortages during the dry 
seasons. 
 The SDF communities in Jayagiri and Tarumajaya villages perceived that the change of 
intercropping farming practice, from vegetable crops to perennial crops (grass, coffee, tea, 
fruit trees) farming, was mainly aimed at securing the forest from erosion, and restoring the 
forest functions. Because of this change, the communities secured advantages, such as more 
lands to cultivate grasses, abundant wild-growing fodder provided by well-preserved forests, 
and food reserves supplied by fruit trees planted on forestlands. In Tarumajaya and 
Margamukti villages, the recent reforestation programme, called “Citarum Harum” was 
initiated by the central government in 2018, and attempted to restore most of the critical 
forest lands impacted by illegal vegetable farming carried out by some members of the local 
community. The SDF communities perceived that this programme would rehabilitate not 
only the forest condition as a whole but also the availability of wild-growing fodders. The 
communities had previously enjoyed abundant native fodder crops before the period of 
severe deforestation and forestlands conversion, from forest areas to vegetable farms, which 
had occurred in 1997 during the financial crisis. 
In this sense, the rules have modified the behaviour of the forest users in preserving and 
utilizing resources through which, in turn, they gain ecological benefits to develop their 
resilience. This argument is supported by a statement by Wilson (2013), who argues that 
state policies, such as formal regulations, could directly and indirectly alter pathways or 
trajectories of community resilience, because “individual community pathways are 
generally embedded with wider (mainly national) policy corridors” (Wilson, 2013, p. 301). 
Therefore as an element of structural social capital, formal rules have impacted on the 
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development of resource diversity which the community could preserve and utilize to cope 
with adversity.    
8.4.2.2 Spatial heterogeneity of land borders and functions 
Schipper and Langston (2015) integrate various options as one community resilience criteria 
with the ‘spatial and temporal heterogeneity’ indicator in the SHARP (Self-evaluation and 
Holistic Assessment of climate Resilience of farmers and Pastoralists) tool proposed by 
Choptiany et al. (2015). Spatial heterogeneity refers to land management in allocating and 
utilizing the land in different ways, such as various cultivation practices (Choptiany et al., 
2015). It assumes that in managing the forestlands as CPRs, the fragmented lands for specific 
users and functions can lead to avoidance of land tenure disputes and to secure land tenancy 
(Dietz et al., 2002). 
This thesis has identified that the spatial heterogeneity of agroforestry land borders and 
functions assigned by the forest authority has led to greater tenancy security for forest users. 
In this context, some of these rules derived from the CBFM guidelines allowed Perhutani 
and SDF communities to arrange village-forest-border areas, as well as to employ land 
sparing and land sharing agroforestry practices. Firstly, through the PHBM guidelines, 
Perhutani assigned the area of Hutan Pangkuan Desa (HPD/Village forest boundary) based 
on geographical and administrative village borders. The SDF communities perceived that 
the HPD has effectively avoided forestland boundary disputes between neighbouring 
villages. The SDF communities in Tarumajaya and Margamukti, or in Jayagiri and 
Cikahuripan, for instance, which are adjacent to each other, admitted that they did not 
experience conflict-related village forest borders. Second, based-on government regulations, 
Perhutani assigned a range of functions to agroforestry lands, including fodder cultivation, 
intercropping perennial crop cultivation, and ecotourism. For example, in Jayagiri and 
Cikahuripan, Perhutani employed a land-sharing (segregation between ecotourism and 
fodder cultivation areas) and a land-sparing approach (integration of ecotourism and fodder 
cultivation areas) to accommodate these two agroforestry activities. Although the 
communities were concerned that the development of tourism activities could threaten their 
tenancy, they perceived their bridging to cooperatives’ boards could assist them in securing 
their land tenancy. The land tenure status and spatially explicit rules on land zoning are 
essential factors influencing farmers’ preferences in determining areas for crop cultivation 
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(Lusiana et al., 2012). Moreover, the establishment of forest village boundaries may provide 
institutional support regarding clarity of tenure (Santika et al., 2017).  
Coupled with these, the government regulations enacted by central government control 
various forestry activities, based on the forest function status, through which a well-
preserved forest area promotes a secure land tenancy and function. The importance of well-
maintained agroforestry lands in encouraging the agroforestry land use in this study is 
aligned with the research conducted by (Lapar & Ehui, 2004), who reported that the less 
degraded lands had positively encouraged the adoption of fodder crop cultivation of 
smallholder cattle farmers in upland areas in the Philippines from which the smallholders 
could survive feed scarcity and poor feed quality. Therefore the use of formal rules in 
shaping the spatial heterogeneity of land management has ensured that the three components 
of land tenure security are fulfilled, including “breadth” (the composition of rights such as 
usufructuary rights), “duration” (the length of time of a legally valid right), and “assurance” 
(the certainty of right holding) (Danks & Fortmann, 2004, p. 1159). In turn, land tenure has 
become the safeguard for the smallholders to have the ability to utilize the agroforestry lands 
to adapt to social, economic and ecological changes (Cheng et al., 2019; Wang, Wang, Li, 
& Qin, 2014). In sum, the findings of this thesis align closely with these wider observations 
that formal rules regulating spatial heterogeneity of land play an important role in 
maintaining long term access to resources for these communities. 
However, the negative impact of the spatial heterogeneity of the agroforestry land borders 
and functions applied by the forest authority to the security of tenancy, of which the SDF 
communities were aware, needed to be solved. For example, the conflict between 
intercropping grass farming and ecotourism on agroforestry plots in Jayagiri and 
Cikahuripan villages required solutions to ensure long-term tenancy. The next section 
explains how social capital contributes to the creation of socially self-organized contracts 
by which the durability of the SDF communities’ tenancy of agroforestry patches was 
preserved.  
8.4.2.3 Socially self-organized agroforestry land tenancy 
Besides a well-defined border and land function explained above, this study has also 
identified that the long-term agroforestry land tenure is supported by socially self-organized 
agroforestry land tenancy indicated by the creation of renewable formal agreements and 
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gradual sanction systems. The membership of two community-based organizations, the 
LMDH and the dairy cooperative, has been imperative for administering, renewing, and 
negotiating the land tenancy contracts of the community. In Tarumajaya, Jayagiri and 
Cikahuripan, bridging social capital - through membership of the dairy cooperatives - played 
a considerable role in facilitating the communities to establish the formal contracts (in 
Jayagiri and Cikahuripan) or memoranda of understanding (in Tarumajaya) of intercropping 
grass farming practices on Perhutani’s areas. This bridging has been reinforced by the trust 
of the communities in the cooperatives’ boards, which has allowed the cooperatives to 
represent the communities in administering and negotiating the contracts, including those 
for negotiating the amount of shared-profit fees. In Margamukti, trust in the LMDH 
representatives has facilitated the community in channelling the shared-profit payments to 
Perhutani for securing their agroforestry land tenancy. These findings show how the 
interweaving of the structural social capital related to bridging and the cognitive social 
capital related to trust could support negotiable and renewable agreements by which the 
communities feel long-term security in their agroforestry land tenancy. 
The participation of the community members with local civic institutions is indicative of the 
operation of bridging social capital, as they generate “outward-looking” social relationships 
among different groups or status of people (Putnam, 2000). The local organizations have 
contributed to the establishment of the formal agreements for enhancing trust, cooperation, 
and political influence (Patulny & Lind Haase Svendsen, 2007), by which the community 
may acquire a secure land tenancy through the agreements.  
Along with the formal contracts, land tenancy security has also been reinforced by the 
presence of gradual sanctions arranged by the community at the field level.  As detailed in 
Chapter 7, the findings show that in Jayagiri and Cikahuripan villages, where the community 
employs three levels of sanctions ─ tolerance, verbal warning, and fines - to preserve their 
planted grass from grass theft. The norm of solidarity had made the community members 
tolerant of other farmers obtaining a small amount of grass from their patches. While farmers 
delivered a verbal warning to their colleagues harvesting large loads of grass without the 
owner’s consent through informal conversation at the field or farmers’ residences, 
enforcement of the final sanction, the fines, was carried out by the dairy cooperatives. The 
cooperatives enacted this fines system in meetings with farmers and became involved in 
executing the penalties. In Tarumajaya village, findings show that the collective forest patrol 
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was relatively ineffective to secure the planted grass from this free-riding activities. Some 
participants were reluctant to maintain their agroforestry lands because of these frequent 
grass thefts. Therefore, the gradual sanction method - socially designed and enforced by 
forest users - could promote long-term community access to CPRs  (Ostrom, 1990). 
This finding showing the considerable roles of social capital in the establishment of the 
gradual sanctions resonates with the work of Pretty and Smith (2003). They suggested “The 
values of establishing strong relationships of trust institutionalized into formal groups who 
have developed their own rules, norms, and sanctions. Without this trust, there is little 
likelihood that resources and sustainable rates of offtake could be maintained in the long 
term, nor that individuals would restrict their potential to capture all benefits of free-riding 
in favour of the collective good”  (Pretty & Smith, 2003, p. 636). 
In sum, the findings from the four communities both identify some key dynamics of social 
capital, but also how social capital influences, and is influenced by the operation of more 
formal rules around land access, fixing of enduring boundaries, and formal or semi-formal 
agreements between communities and other organizations. The final element that needs to 
be considered now is how social capital, as enacted in the communities, both generates and 
facilitates environmental learning in the communities. 
8.4.3 Learning: Community awareness of sustainable forest management 
Chapter 2 explained that social and economic pressures made forest resources susceptible to 
ecological damage. For instance, the existing literature discloses that the political and 
economic crisis in Indonesia in 1997-1998 had encouraged local forestry communities in 
Java to illegally seize forestland for farming areas (see Gunawan et al., 2004; Maryudi et al., 
2016; Parikesit et al., 2005; Peluso, 2011). The intentional overuse behaviours of the local 
forestry communities over the forest resources and the lack of farmer knowledge in land 
management had become primary factors leading to forest degradation (Gunawan et al., 
2004). To overcome these issues, the authorities persuaded the forest-dependent 
communities to adopt environmentally friendly forest use through policies, rules, guidelines, 
and projects related to forest management within the CBFM system. This strategy presumed 
that the CBFM regime could modify the forestry community’s behaviours by filling 
knowledge gaps about farm and communal tree management systems of the traditional forest 
users (Arnold, 1987). Figure 8-3 shows a summary of the findings on how this presumption 
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is too simple. It is vital to understand how social capital leads to an enhanced learning 
capacity of the community as exemplified by the communities’ awareness of the importance 











Figure 8-3. Social capital and learning 
8.4.3.1 Reflected-shared learning through forest-use regulation transfers 
Findings in Chapter 7 show that social learning of the SDF communities regarding 
sustainable agroforestry practices mainly occurs through social networks. Linking social 
capital between Perhutani and the community members has allowed reflective, shared 
learning between these parties. This social engagement has allowed ideas, knowledge, and 
technology transfers, guiding the communities to carry out sustainable agroforestry 
approaches. The SDF communities in Jayagiri and Cikahuripan experienced changes in 
intercropping farming practices, from intercropping seasonal crop farming (vegetable crops) 
to perennial cultivation (tea, coffee, and grass). Pehutani persuasively introduced these 
alternative agroforestry practices for preserving the forest resources from erosion. By 
following this programme, the communities learned that this practice has aimed to preserve 
forest lands and trees. On the other hand, Perhutani also learned that persuasion was better 
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than using repressive methods in training community members in sustainable agroforestry 
practices. 
This aligns with the expectations discussed in other literature (Gunawan et al., 2004; 
Prasetyo et al., 2012). Changes in knowledge, skills or attitudes resulting in the 
transformation of behaviour or in the institutions of civic groups through interaction refers 
to dynamics of ‘social learning’ (de Kraker, 2017). The literature asserts that social learning 
regarding forest management within CBFM regimes can be achieved through participatory 
learning, such as discussions, training, and extension, learning by doing, experimental 
projects, and shared reflection or collaborative learning (Dougill et al., 2001; Lecuyer, 
White, Schmook, & Calmé, 2018; Miagostovich, 2004).   
Information-sharing regarding the forestry rules, from Perhutani representatives in the field 
to the community members, has shaped the ability of the community to control their forest 
resource use, including that of trees, lands, and water. This social learning process has 
improved the communities’ awareness of the importance of eco-friendly forest use for the 
sustainability of forest benefits and natural hazard prevention. It has also made possible law 
enforcement against forest crimes. As detailed in Chapter 7, most of the communities 
explained that the Perhutani representatives at field level had become the primary source of 
information regarding forest management. This included information regarding forestry 
rules, the permitted and unpermitted forestry activities, and formal sanctions, were 
frequently shared by the company through informal conversation between the SDF 
communities and the forest guards. Their submission of the four communities to the forestry 
rules has increased their awareness of the benefits of well-preserved landscapes for 
minimizing their risks of floods, erosion, landslides, water supply degradation and forest 
fires. The knowledge sharing through informal communication with forest guards at the 
fields had positioned the Perhutani representatives as central connectors who could identify 
and provide knowledge that is suitable within local settings, and bridges having the ability 
to alter the community behaviours (Awazu, 2004). 
8.4.3.2 Reflected-shared learning through the establishment of common knowledge 
This thesis has also identified that social learning through informal communication, 
increased the communities’ awareness of sustainable forest management, which is 
reinforced by shared knowledge between the communities and forest authority. For example, 
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in the case of SDF communities in Jayagiri and Cikahuripan, the common knowledge of 
“leuwuengna hejo masyarkatna ngejo” (if the forest is green, the community can eat) has 
been understood by the society as sustainable forest management. They perceived that a 
well-preserved forest could provide social and economic benefits for the community 
members. This common ground has reinforced their awareness of the relationship between 
the sustainability of forest resources and their livelihoods.  
The term ‘common knowledge’ generally refers to the understanding of others’ preferences 
(Chwe, 2001). In this context, the common thought is a mutual preconception regarding the 
ecological and social benefits articulated by the community members, which is similar to 
the notion of “common ground” in forest management voiced by Lecuyer et al. (2018, p. 
218) as “the areas of relevance underlying the suite of issues expressed by people regarding 
environmental management”.  
Common knowledge has been established through intensive communication between 
Perhutani and the communities. This finding aligns with the statement made by Chwe 
(2001), who said that communication is essential for establishing common knowledge in a 
community. Besides the excellent communication, linking social capital elucidates the 
vertical relationship between two parties having different levels of power. The community 
members voicing the common ground are in agreement that the forest authority was 
introduced and imposed as the primary source of common knowledge. The result is 
supported (Suharti et al., 2016), and (Ishihara & Pascual, 2009), who show that the 
establishment of common knowledge is hosted by the owner of symbolic power, and 
reinforced by political influence.  
The success of the diffusion of the common perceptions regarding the ecological and social 
benefits of CBFM programmes was not caused only by particular choices of words that were 
easily understood by the communities, but also by the jargon rationally accepted by the 
communities. In this sense, rationality refers to cost and benefit calculations underlying 
people's participation in collective actions (Ostrom, 1990). A study by (Suharti et al., 2016) 
shows that common knowledge plays a role in improving people’s awareness of the 
importance of mangrove trees, and in turn, it has become the fuel for propelling collective 





In summary, this section has revealed that the roles of social capital have contributed in 
shaping the ability of four SDF communities in West Java to access agroforestry lands 
leading to the resilience of the communities. Two dimensions of social capital, structural 
and cognitive social capital, have been found to be interwoven in creating various access 
mechanisms by which the communities derive benefits from the resources. These 
mechanisms include: socially self-regulated access mechanisms, diversity of forest-origin 
resources, spatial heterogeneity of agroforestry land borders and functions, socially self-
organized land tenancy, and reflective-shared learning. These access mechanisms have 
supported the communities to have flexibility, options and learning in accessing the 
resources.  
8.5 Conclusion 
This chapter has discussed the empirical findings of this study presented in Chapters 5, 6, 
and 7. The first two parts of this chapter explained the character of economic, environmental, 
and social capital owned by the SDF communities in four villages in West Java-Indonesia. 
Supported by some relevant literature, the findings indicate that the historical background 
of the establishment of SDF communities as Indonesian government projects in providing 
employment to landless farmers in Java has facilitated the establishment of resource-poor 
dairy farmer communities.  
Learning from the four communities, the smallholders have been poorly situated in relation 
to economic and environmental capitals; a situation which means that they often faced 
hardships. These include: a low number of cows owned per farmer, low income, and lack of 
technology adoption which all were traditional indicators of poor economic capital. In terms 
of environmental capital, the communities had low level of access to private lands and 
sources of green fodders. Because of being lacking in these two assets, the smallholders had 
been susceptible to economic and environmental stresses and shocks. In the four 
communities, financial disturbances were often faced by the smallholders related to income 
disruption caused by the increase of external feed cost, the escalating of basic needs prices, 
dry periods in the lactating cycle, and cattle mortality. While regarding the ecological stress, 
the dry season had also become the major challenge for most of the smallholders who often 
found it challenging to fulfil daily fodder supply for feeding their cows. 
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However, the social characteristics of the communities supported by the institutional and 
political supports provided by the government have created robust social capital embedded 
within the communities. This social capital comprises of structural and cognitive social 
capital. The structural social capital was formed by various forms of social networks, 
including bonding, bridging, and linking capital, and formal rules related to legal 
frameworks encouraging the development of the SDF communities. The cognitive social 
capital has been found in the forms of social norms ─ reciprocity, solidarity, cohesiveness, 
and trust. However, the tri-capital community resilience framework (Wilson, 2010, 2012a) 
states that a community depending on social capital, while they possess low level economic 
and environmental capital still has the potential to be a vulnerable community (see Figure 
8-4). 
 
Figure 8-4. Tri-capital community resilience framework (Adopted from Wilson, 2010) 
In response to this concern, the presence of social capital within a community is a potential 
asset from which the community could access resources for developing their resilience 
(Aldrich & Meyer, 2015; Bebbington & Perreault, 1999) has been discussed in the second 
and third part of this chapter. Taking into account a broader term of access proposed by 
Ribot and Peluso (2003), findings in this study show that social capital has been 
demonstrably found to be essential in shaping ability of the SDF communities in gaining, 
controlling, and maintaining access of the communities to agroforestry lands. The structural 
and cognitive social capital has been found to be interlinked in supporting the communities 
in enacting and securing various access mechanisms that lead to the resilience of the 
communities. This was enacted through three mechanisms: flexibility, options, and learning 
(Schipper & Langston, 2015). 
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In term of flexibility, social capital has significantly contributed to having low-cost access 
through the establishment of socially self-regulated access mechanisms. The increase in 
options enabled by strong social capital was reflected in the long-term access achieved 
through the development of: diversity of forest-origin resources, spatial heterogeneity of 
agroforestry land borders and functions, and socially self-organized land tenancy. While 
learning was facilitated by the awareness of the communities of sustainable resource 
management for avoiding forest-related natural hazards. This awareness had been found as 
being enabled by various forms of social capital for the establishment of reflective-shared 
learning between the SDF communities and the forest authority. 
In summary, on the basis of the empirical evidence presented in this thesis and considered 
in this discussion chapter, social capital has become the key strength of the SDF 
communities in West Java through which the communities have the ability to access 
agroforestry lands for developing resilience. In this context, social capital has been pivotal 
in providing low-cost and long-term access, as well as in facilitating the communities to 
learn about sustainable resource management. These capabilities of the communities in 
accessing the agroforestry lands lead to the resilience of the SDF communities to cope with 
financial and ecological-related adversities, such as water, fodder and land shortages. The 
interplay between social capital and the forest resources within agroforestry practice 
displays the moderate resilience of the SDF communities as depicted by Figure 8-4 above.  
In the final concluding chapter, this thesis will reflect on how a focus on social capital as a 
key aspect of these four villages, structured particular kinds of findings that answer the three 
main research question posed at the beginning of this thesis. The answers to these questions 
are grounded in understanding the dynamics of social capital embedded with the SDF 
communities within the study areas and this provides insight both into the specificities of 
each case study, but also the value of social capital as an explanatory framework. The 
conclusion will also focus on the contribution of this study to the broader international 
discussion of how social capital may contribute to community resilience, in particular to the 
resilience of smallholder dairy farmers. The final chapter will also provide recommendations 
for supporting the operationalisation of social capital within SDF communities in Indonesia. 
The chapter concludes with a discussion of potential limitations of this research, and 
recommendations for further research within this kind of study area.  
 
CHAPTER 9.  CONCLUSION 
9.1 Lessons from the study 
This study has attempted to examine the relationship between social capital and the capacity 
of smallholder dairy farmer (SDF) communities in Indonesia which helps to facilitate access 
to resources, especially agroforestry lands, and in so doing developing resilience. The 
motivation to understand the correlation between those aspects arose from the fact that most 
of the SDF communities in this country have been recognized as being relatively poor in 
technical, economic, and ecological resources (de Vries & Wouters, 2017; Dolewikou et al., 
2016). Low levels of farm efficiency and profitability have become noticeable indicators of 
the low-performance levels of smallholders around the world (Moran, 2009b). Although 
prior research has shown that many smallholders stopped operating their farms due to 
economic pressures internationally (McDonald & Darmawan, 2018; Sudaryanto et al., 2001; 
Sudaryanto et al., 2002), the SDF communities in Indonesia, however, have survived. 
Therefore, it was deemed imperative to investigate the causes of the resilience of the 
communities, considering that small-scale dairy farming had been found to make an 
essential contribution to supporting the economy of the country at the local and national 
levels (see Morey, 2011).   
The literature reviewed in this thesis suggests that social capital, in term of various forms of 
social networks, trust, and institutions, and both formal and informal rules, is one pivotal 
form of capital possessed by smallholder farmer communities in developing countries which 
supports their resilience. However, there are a limited number of studies focusing on the 
contribution of this capital to the resilience of SDF communities: previous studies mostly 
concentrated on food and cash crop producers. Further, the available literature also pointed 
towards the virtues of social capital in potentially providing support to access various 
resources by which the smallholders could withstand adversities. There was a lack of 
information, however, regarding the dynamics of social capital in supporting the resilience 
of the smallholder farmers to ensure their capacity for self-insurance and also resist stresses 
(Keil et al., 2007). Coupled with the identification of community survival, despite poor 
economic assets and resources mentioned above, these research gaps triggered my curiosity 
to investigate the role of social capital in shaping the ability of the SDF communities to 
access Common Pool Resources (CPR) for developing their resilience. To do so, some key 
researchers and theorists of social capital in small, vulnerable communities were identified. 
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This included key theories and frameworks by Uphoff (2000) which identified two different 
categories of social capital, structural and cognitive social capital. Alongside with this, 
Putnam (2000) explains social capital through the characterization of trust and norms, as 
well as making the distinction between bonding, bridging and linking social capital. These 
approaches to social capital were taken more directly into discussions of resilience and 
sustainability in the work of scholars like Bebbington and Perreault (1999) who offered a 
framework for the correlation between the formation of social capital, access to resources, 
and sustainability of a community. This framework has been highly influential in shaping 
the analytical process of this study. In addition, the tri-capital resilience framework 
elaborating the interconnections between social, economic and environmental capital – 
particularly as articulated by (Wilson, 2010, 2012a) - was also utilized for understanding the 
resilience and sustainability of the communities. Another important approach to 
investigating social capital and resilience was provided by Schipper & Langston (2015) who 
identify multiple mechanisms by which social capital links to resilience in communities. In 
combination, these approaches provided a means to supercede approaches to SDF which 
relied predominantly on analyses grounded in the presence or absence of sufficient economic 
capital to determine the resilience of SDF communities. 
Employing a qualitative case study approach as the methodology, four SDF communities 
engaging with agroforestry practice on protection forest areas in West Java were selected in 
order to answer three primary research questions: 
1. What are the characteristics of the social capital of smallholder dairy farmer 
communities in the study area? 
2. How does social capital shape the ability of the smallholder dairy farmer community to 
access agroforestry lands as common pool resources available to the communities? 
3. What is the contribution of social capital in supporting the resilience of SDF 
communities engaging with agroforestry practices in protection forest areas in West 
Java? 
The first question was: What are the characteristics of the social capital of smallholder 
dairy farmer communities in the study area? This study has shown that compared to 
economic and environmental capital, social capital has become the major form of capital 
possessed by the SDF communities the in four selected villages (Tarumajaya, Margamukti, 
Jayagiri, and Cikahuripan villages) in West Java. Low levels of cattle ownership, income, 
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and technology adoption have become some of the key indicators of the low level of 
economic capital. Coupled with low environmental capital (land and sources of fodder), 
these levels have induced vulnerability in these SDF communities. In contrast, qualitative 
research findings showed that the communities possess a high level of structural and 
cognitive social capital, which could potentially support the communities to improve their 
resilience despite their vulnerability in relation to the other capitals.  
The structural social capital of the communities was characterized by various social 
networks and legal frameworks related to the development of the SDF communities. In terms 
of social networks, three types of civic relationships embedded within the communities were 
identified. First, the communities were characterized by a high level of bonding social 
capital, including family connections and farmers’ groups within neighbourhoods. 
Regarding the kinships, this strong bonding social capital within a Rukun Tetangga 
(RT/Neighbourhood) and a Rukun Warga (RW/Community Unit) at the four villages had 
been established through nuclear and extended family connections among farmers. The 
intergenerational farming system and close marriage within communities in the villages 
contributed to strong family relations. For instance, many participants from the four villages 
were the successors of their parents or parents-in-law, who used to carry out dairy farming 
in the same villages.  
In addition to family relations, the SDF communities within neighbourhoods also formed 
strong bonding capital via farmer groups. In Tarumajaya and Margamukti villages, dairy 
cooperatives played significant roles in the establishment of these groups, while in Jayagiri 
and Cikahuripan, farmer groups had been established with the support of local livestock or 
agricultural offices. Two factors had reinforced the strong bonding in farmers’ groups – 
family connections among the group members and their closeness as neighbours. These 
strong ties had the potential to generate some other forms of social capital, such as norms 
and trust, as well as reinforcing collective behaviours of the communities. For instance, the 
four communities reported that during the dry season, they often collectively gathered fodder 
from remote areas beyond their villages in groups, during which they shared the labour and 
transportation costs for this collective action.  
Second, bridging social capital was another form of horizontal social networking of the SDF 
communities in West Java. Bridging social capital was formed through the communities’ 
membership of dairy cooperatives and Lembaga Masyarakat Desa Hutan (LMDH/Village 
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Forest Community Organization). The strong bridging capital, and the relations between the 
communities and dairy cooperatives was due to the communities’ intergenerational 
membership of the cooperatives. For instance, many participants in Tarumajaya and 
Margamukti villages had become members of Koperasi Peternak Sapi Bandung Selatan-
Pangalengan (KPBS-Pangalengan/South Bandung Dairy Farmer Cooperatives) by 
following their parents’ memberships to the cooperatives. Likewise, some participants in 
Jayagiri and Cikahuripan joined Koperasi Peternak Sapi Bandung Utara-Lembang 
(KPSBU-Lembang/North Bandung Dairy Farmer Cooperatives) through their parents’ 
legacy and influence.  
This bridging was found to be essential for the communities to gain various services to 
maintain their dairy farms, such as milk marketing, access to credits, primary needs supply, 
feed concentrate and farming-related peripherals, animal health services, and extensions. 
Beside this, the cooperatives have also become hubs for the communities to form 
connections with government agencies and academic institutions. Other bridging social 
capital of the SDF communities was formed by their membership of LMDH, from which 
they could have formal access to agroforestry lands through legal agreements between the 
LMDH and the state forestry company (Perum Perhutani).  
Third, the relationship of the SDF communities to government agencies and Perhutani has 
become a noticeable form of linking social capital. The government and Perhutani 
representatives at the field level, such as extension staff and forest guards, were essential 
mediators for the communities to have access to various government bodies at a different 
level of bureaucracy, such as the district, provincial, and central level. Linking to these 
bodies was found to be imperative for the communities to gain access to government aid or 
programmes, for instance, the four SDF communities accepted feed concentrate aid from 
the local government offices in 2014 and 2015. Conversely, Perhutani gave opportunities 
for the SDF communities to utilize agroforestry lands for undertaking intercropping grass 
farming through the CBFM or PHBM schemes. 
Another form was structural social capital embedded within the SDF communities and 
concerned with the formal rules that support the development of the smallholders, in 
particular the legal framework that supports the communities to access government aid or 
state-owned resources. For instance, the legal framework of CBFM or PHBM scheme 
enacted by the Indonesian government after the financial crisis in 1997 had a significant 
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impact on SDF communities’ formal access to agroforestry lands. The rules obligated 
Perhutani to provide access to village forest communities, including SDF communities, for 
becoming involved in managing and utilizing forest resources for increasing the farmers’ 
welfare.  
In slight contrast to these many forms of structural social capital, cognitive social capital of 
the communities was characterized by trust and various social norms, including reciprocity, 
solidarity and cohesiveness. Trust in other farmers within farmer groups, trust in farmer 
group leaders, and trust in dairy cooperatives were found to be substantial in the four 
communities. Trust was important for the communities being able to access resources such 
as financial support to cope with financial hardships. For instance, in the case of SDF 
communities in Tarumajaya and Margamukti villages, trust in other farmers and group 
leaders was actualized by the rotating credits which had been conducted for years by the 
farmer groups. Likewise, in Jayagiri and Cikahuripan villages, the high level trust within the 
SDF communities was shown by the contribution of the smallholders to savings and loans 
of cash within the groups.  
Other forms of cognitive social capital were the norms of reciprocity, solidarity, and 
cohesiveness. These social norms have endured within the communities as a result of their 
strong and repeated enaction by the communities’ members. The high level of these social 
norms was shown by the communities in carrying out gotong royong, or collective action in 
maintaining the public facilities surrounding the communities. For instance, in Tarumajaya 
and Cikahuripan, the SDF communities became involved in providing labour and a cash 
contribution for developing mosques.  
This thesis has also indicated that structural and cognitive social capital were 
interconnected. For example, through the trust shown by individuals in the whole of their 
communities, institutions and groups, which has been enacted and reinforced by the 
substantial level of bonding social capital.  
The second question was: How does social capital shape the ability of the smallholder 
dairy farmer community to access agroforestry lands as common pool resources 
available to the communities? In the case of access of the SDF communities to agroforestry 
lands, the dynamic of social capital contributed to shaping the ability of the four SDF 
communities in West Java to access agroforestry lands, further leading to the enhanced 
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resilience of the communities. Structural and cognitive social capital mutually reinforce 
each other in establishing various access mechanisms which promote low-cost access, long-
term access, and communities’ awareness of sustainable forest management. In doing so, 
these kinds of social capital secured a level of sustained access to what can be challenging 
Common Pool Resources (CPRs) for small and vulnerable communities. 
First, this study has indicated that social capital plays a role in developing low-cost access 
to forests as a CPR through some socially self-regulated access mechanisms including 
informal access through land-to-labour exchanges, a right-to-use transfer system, a 
hereditary access scheme, sharing information related to access, fenceless agroforest-land 
boundary systems, peer-to-peer agroforestry land supervision, and collective agroforestry 
land patrols. Those systems have provided affordable mechanisms for the SDF communities 
in gaining, controlling, and maintaining their access to agroforestry lands.  
In gaining access, linking social capital of the SDF communities to the forest authority ─ 
Perhutani and associated trust have provided informal access through land-to-labour 
exchange. In Margamukti, Jayagiri, and Cikahuripan villages, this mechanism has assisted 
the communities in gaining informal, free access as a return for the communities’ 
involvement in community forestry programmes, such as harvesting forest products, 
reforestation, and conserving trees. In contrast, bonding social capital and trust within the 
SDF communities’ and between their members has successfully established a right-to-use 
transfer system from which the community can gain the right-to-use without considerable 
cost, and a hereditary access scheme providing free inherited access for  families from  their 
predecessors.  
Regarding controlling and maintaining access, the interweaving of bonding social capital, 
trust and social norms has provided some low-cost access through sharing information 
related to access, fenceless agroforest-land boundary systems, and peer-to-peer 
agroforestry land supervision. For example, some participants in Jayagiri admitted that 
neighbours provided information regarding CBFM programmes allowing the communities 
to have free access to the agroforestry patches. The social practices that enacted fenceless 
land borders and in so doing, have allowed the SDF communities to use some affordable 
signifiers for marking their agroforestry patches, such as some specific plants or tree 
branches. At the same time, peer-to-peer agroforestry land supervision allowed the 
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communities to reduce their costs in supervising their agroforestry lands by sharing labour 
to prevent free-riding behaviours, such as grass theft. 
The ability of the communities to access resources for developing their resilience at 
affordable cost is an indicator of the flexibility of community resilience (Schipper & 
Langston, 2015). In this case, social capital has supported the resilience of the SDF 
community by allowing the communities flexible access to the agroforestry lands. 
Second, this research has indicated that social capital provides the community with the 
ability to develop long-term access to agroforestry lands through: diversity of forest-origin 
resources, the spatial heterogeneity of land borders and functions and socially self-
organized agroforestry land tenancy. These mechanisms emerge in the form of: forest 
function change and forest-use-control, forest-village-border control, agroforestry land-
sharing and land-sparing use, creation of renewable formal-agreements, negotiable shared-
profit fees, and the creation of a gradual sanction systems. By operating these systems, the 
SDF communities can control and maintain the diversity of forest resources and the security 
of their agroforestry land tenancy and access. 
In controlling access, the formal rules regarding the forest function status of village forest 
areas in the four communities shaped their ability to preserve and extend access to forest-
origin resources through forest function change and forest-use-control. For example, in 
Jayagiri and Cikahuripan villages, the forest status change from production to protection of 
forests increased opportunities for the smallholders to conduct intercropping grass farming 
when vegetable crop cultivation was forbidden within the protection forest areas. In addition, 
the legal frameworks of the PHBM system allowed the communities to control the spatial 
heterogeneity of land borders and functions through forest-village-border control, and 
agroforestry land-sharing and land-sparing use. The formal rules employ the Hutan 
Pangkuan Desa (HPD/forest village boundary) system to avoid conflicts between 
neighbouring villages over agroforestry land borders. Moreover, the formal institutions also 
prevented land-use disputes among agroforestry users by using integration, and segregation 
of land function approaches. For example, in Margamukti, Perhutani allowed the SDF 
community to use agroforestry lands within geothermal power production areas for 
intercropping grass farming, while in Jayagiri and Cikahuripan, land-sharing and land-
sparing approaches were employed to accommodate grass cultivation and ecotourism on 
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agroforestry lands. Hence, having the ability to control the redundancy of forest resources 
and to prevent land-use conflicts may sustain the communities’ access.  
In terms of maintaining access to these CPRs, the interweaving of structural and cognitive 
social capital, including various forms of social networks, formal rules, trust and social 
norms, has supported the SDF communities to establish the socially self-organized 
agroforestry land tenancy.  This tenancy system has preserved their access through the 
creation of renewable formal-agreements, negotiable shared-profit fees, and the creation of 
a gradual sanction system. For instance, bridging social capital ─ through the communities’ 
membership of dairy cooperatives and trust of the communities’ members in the 
cooperatives’ boards – has assisted the communities in Jayagiri, and Cikahuripan to renew 
agroforestry land tenancy and to negotiate shared-profit contributions for sustaining their 
formal contracts. Sustainable tenancy was also reinforced by the gradual sanction 
mechanism developed by the bonding, bridging, trust and social norms embedded within the 
SDF communities.  
The capability of the communities for sustaining their access to the resources is essential for 
developing their resilience by providing options to use the resources for coping with 
adversities (Schipper & Langston, 2015). This study has disclosed the role of social capital 
in supporting the resilience of SDF communities by providing options for the communities 
to gain benefits from the agroforestry lands. 
Finally, findings from this study have shown the contribution of social capital to escalating 
the communities’ awareness of sustainable forest management through reflective-shared 
learning mechanisms. In controlling and maintaining access, linking SDF communities’ 
members with Perhutani representatives at the field level allowed forest-use regulation 
transfer through which the community learned the importance of preserving forest areas for 
sustaining their access and for preventing natural hazards. The linking has also assisted in 
the creation of common knowledge in forest management, by which the communities and 
Perhutani possess a mutual understanding of conserving forest resources. In this context, 
social capital has supported the ability of the community to maintain their access by 
providing and increasing the learning capacity of the smallholders to utilize and preserve the 
forest in a sustainable manner. The learning capacity in forest management also had the 
potential to increase the resilience of the smallholders in the study areas by increasing their 
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awareness of the need to protect the forest areas from natural hazards, such as landslides, 
floods, land erosion, forest fires, and drought.  
The third question was: What is the contribution of social capital in supporting the 
resilience of SDF communities engaging with agroforestry practices in protection 
forest areas in West Java? This study has provided evidence of how social capital could 
support the communities’ resilience by increasing their access to resources, especially 
agroforestry lands to support the SDF communities’ livelihoods by which survival of the 
communities could be retained (Wilson, 2012a). The resilience of the SDF communities 
engaging with agroforestry practices could not be separated from the significance of access 
and utilization of the forest resources for the communities. Firstly, the SDF communities’ 
resilience is related to their capacity to access agroforestry lands to collect native grasses 
and forages for coping with fodder shortage, especially during the dry season. This thesis 
has identified that social capital has played important roles in supporting the communities' 
resilience by increasing the diversity of resources as well as facilitating the communities' 
learning capacity towards sustainable forest management. Employing these roles for social 
capital, the smallholders could preserve wild-growing fodders as a buffer to ensure their 
long-term community access to these native fodders. 
Secondly, the SDF communities’ resilience is associated with the ability of the communities 
to access agroforestry lands to retain multiple sources of fodder stocks. This thesis has 
indicated that social capital could support the farmers to have affordable and long-term 
access to agroforestry lands by which the communities could grow planted grasses through 
intercropping grass farming. The intercropping could produce fodders that might supply 
between 20 to 100 per cent of daily green fodder requirements for feeding their dairy cows. 
Especially during the dry seasons, the agroforestry lands could preserve forage supply to 
cope with the uncertainty quantity of natives grasses obtained from the commons and 
agricultural residues gathered from farmlands.  
Thirdly, the SDF communities' resilience related to the access of the communities to 
agroforestry lands to maintain and increase cost production efficiency which mitigated 
against financial risk. This study has shown the considerable contribution of social capital 
in assisting the communities in keeping the cost of production low in two ways. On the one 
hand, social capital facilitated the communities’ access to native forages and planted grasses 
which were low-cost fodders that could be utilized by the smallholders to substitute or 
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supplement purchased fodders, such as corn or rice straws, thus managing a key risk. On the 
other hand, social capital could facilitate affordable ways by which the communities could 
have low-cost and long-term access to agroforestry lands to combat with the scarcity of 
private and rented lands.  
Fourthly, the SDF communities’ resilience related to the capacity to access water supplied 
by the agroforestry lands. Findings have identified the significant role of social capital to 
support community to increase their ability to access forest-origin water in two ways. First, 
social capital has facilitated the forest-dependent communities to manage their access to 
water by establishing KTH air — a group of LMDH’s members who were administering 
water supply. Second, social capital has supported the communities in retaining the water 
supply by preserving lands and trees from removal through use of intercropping grass 
cultivation practices.  
The last, the communities' SDF resilience was connected to their access to agroforestry lands 
for mitigating forest-related calamities. This thesis has indicated that social capital has 
supported the communities' learning capacity about sustainable forest management to 
escalate their awareness of the ecological services provided by the forest to mitigate natural 
disasters. For the communities who live along and near the foothill of volcanic mountains, 
having capacity to maintain forest resources was essential for mitigating floods, landslides, 
and erosion which could cause shocks that might disrupt livelihoods and social life of the 
communities.  
As the frameworks for analysis unfolded in this thesis, it became clear that the SDF 
communities' resilience in these study areas was intimately connected to the interplay 
between social capital and environmental capital. Social capital has noticeably supported the 
communities in enabling capital accumulation by facilitating the communities to access 
ecological resources. Through this access, the communities could have flexibility —low-
access to the resources, options— long-term access to diverse resources (fodders, water, and 
lands), and learning capacity— awareness of sustainable resource management, for 
developing their resilience.  
Concerning the ecological function of the protection forest areas, however, the ability of the 
SDF communities to gain economic capital from agroforestry practices, such as 
supplementary income, is very limited. For example, in Jayagiri, ecotourism could only 
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accommodate a few smallholders in managing the recreational forest areas or selling 
groceries surrounding them. In this way, reflecting the tri-capital framework (Wilson, 2010, 
2012a), social capital has supported the SDF communities in moving from vulnerable to 
moderately resilient, as supported by the interplay between social and environmental capital. 
9.2 Contributions of this study 
Within the discussion of the resilience of smallholder farmer communities, social capital has 
been identified as a valuable asset for the communities in accessing various CPRs for 
developing their resilience. However, as outlined in the literature review (Chapter 3), studies 
regarding the contribution of social capital to SDF communities are still limited. This study 
thus calls for further examination of the role of social capital in supporting the resilience of 
smallholder dairy farmer communities, and the value of this approach is demonstrated by 
the findings of this study in several areas. 
First, this thesis contributes findings of a qualitative study of the social context of the SDF 
community in Indonesia, in particular it outlines the context of social capital embedded 
within the community. This methodological approach has provided the opportunity to look 
beyond some of the more simple methodological emphasis placed mainly on economic 
capitals or technological adoption in other studies and allows for a more complex account 
of the interplay between economic, environmental and social capitals in supporting 
community resilience. Given its positioning as the pioneer study focusing on this kind of 
smallholder community in Indonesia, this research also sets a benchmark for further research 
about the importance of social capital for understanding and promoting support for the 
development of this kind of community. Much research into the SDF community in 
Indonesia (see for example de Vries et al., 2017; Sembada et al., 2016), has tended to focus 
on technical barriers to the management performance of the smallholders. Studies, including 
(Asmara et al., 2016) and others, have focused on investigating the economic aspects of the 
smallholders. Such research has mostly promoted the enhancement of technology as a 
crucial factor in escalating the performance and supporting the sustainability of 
smallholders. Through their methodological and research question framing, these prior 
studies have tended to over-emphasize the importance of single factors in determining the 
success or failure of SDF communities.  
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There has been comparatively little research on social capital for the sustainability of the 
SDF community and only a small number of studies have contributed to this area. For 
example, Sulastri et al. (2012) investigated the role of dairy cooperatives in supporting the 
development of smallholders, and the various services offered by the institutions. Others, 
such as quantitative studies by (Gayatri et al., 2011; Gayatri et al., 2010) suggested that trust 
has become a valuable asset of the community to engage in collective behaviours through 
which the communities gained benefits from their cooperation. In this thesis, I have had the 
opportunity to elaborate frameworks (see Figure 3-5) which allow for the integration of 
multiple dimensions of social capital to analyze its contribution in supporting the resilience 
of the smallholders. This was done by identifying the many and interrelated ways that the 
formation of social capital is embedded within the SDF communities, and by analyzing its 
role in supporting the community to access CPR for developing the resilience of the 
communities. 
Second, within a broader discussion of smallholder dairy farmer resilience, there has been a 
lack of studies of smallholder dairy farmer communities. Much of the research has focused 
on the resilience or vulnerability of smallholder cash and food crop producers. This thesis 
has focused on understanding the experiences and the efforts of smallholder dairy farmers 
in Indonesia to strengthen their resilience, and has contributed to filling a knowledge gap by 
providing an original study focused on the specific place and role of dairying with in these 
kinds of vulnerable community.  In sum, even small numbers of dairy cows per farmer - 
when combined with strong levels of social capital - do provide a flexible and productive 
support for community resilience. 
Third, this thesis has provided empirical evidence of the dynamics of social capital for 
supporting smallholders to gain a certain outcome. Much previous study has theorised the 
potential role of social capital in assisting the community in accessing resources. However, 
any detailed analysis of the operation of social capital in shaping the ability of the 
smallholders to access CPR has been relatively lacking. This thesis has addressed this gap 
by providing an understanding of how social capital influences the communities’ efforts in 
gaining, controlling and maintaining their access to the specific resource of agroforestry 
lands. 
Fourth, in respect to agroforestry research, this research has contributed to the understanding 
of the role of social capital in agroforestry practices performed by SDF communities. A 
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previous study (see Lusiana et al., 2012) provided information regarding technological 
aspects influencing the performance of agroforestry practices undertaken by the 
smallholders to gain social and economic benefits.  This research has offered complimentary 
insight into the essential role of the social aspect of improving the agroforestry performance 
of the smallholders. Clearly, these kinds of technological innovation only take shape 
successfully by being mediated through social processes and practices, and a social capital 
approach provides a useful framework for understanding the complexity of the social 
mediation of technology adoption. 
Thus, through investigating the four SDF communities in West Java, Indonesia, this study 
has confirmed the applicability of the social capital framework – especially its focus on the 
role of social characteristics in communities - for understanding how these smallholder 
farmers have developed their capacity to withstand stresses and shocks. The findings have 
relevance for wider debates in social capital supporting, for example, the claims of Chaskin 
(2008) that social capital is integrally related to the resilience of a smallholder community. 
This study has empirically provided insight into the role of social capital in creating 
mechanisms and collective actions performed by communities to withstand stresses and 
shocks. In particular, social capital has allowed the smallholders to establish low-cost and 
long-term access, and improve their learning capacity in sustainably utilizing common-pool 
resources available that are imperative for developing communities’ resilience.  
This makes a significant contribution to wider discussions by emphasising that once 
empirically engaged, the dynamics of social capital and management of common-pool 
resources reveal the importance of bridging, bonding and especially linking social capital in 
securing community access, and thus resilience. This empirical investigation reveals the 
ways that all three kinds of capital have structural and cognitive dimensions. Thus, unlike 
the tendency of much of the literature to use dichotomies of structural versus cognitive 
sources for social capital, clearly both are implicated in this case study. Social capital is 
revealed to be operating in both structural and cognitive ways to support the kinds of 
ongoing access to common pool resources that are vital to the ongoing resilience of the 
community. This points towards the value of moving beyond solely theoretical model-
building about social capital and looking for these models to be more specifically engaged 
with empirical case studies to allow specific on-the-ground dynamics to inform and 
reformulate wider theoretical claims about social capital. 
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9.3 Policy recommendations 
Based on the results of this study, this section presents brief recommendations for the future 
development of SDF communities in Indonesia. Taking into account the pivotal role of 
social capital in socio-ecological resilience, especially the interplay between the resilience 
of forest resources and that of the SDF community, this thesis proposes three practical 
recommendations. 
First, learning from four communities in West Java, various forms of social networks have 
become the key for the communities to gain access to resources. In terms of bridging social 
capital between the community and LMDH, this thesis has indicated that this bridging was 
relatively weak compared to the connection between communities and dairy cooperatives. 
In gaining access to agroforestry land, bridging with the LMDH is pivotal and needs to be 
strengthened because, within the PHBM scheme, the LMDH has become the ‘first hand’ for 
the forest authority to transfer power in managing the forests. This local forestry 
organization not only holds information regarding village forest areas but also represents the 
community in forming formal contracts with the authorities in forest management. Fostering 
and strengthening this bridging social capital could be facilitated through meetings within 
the regular assembly hosted by dairy cooperatives. Through frequent meetings, LMDH 
representatives and community members could maintain their cohesiveness, information 
dissemination, and cooperation.  
Second, in the absence of social norms for controlling and maintaining forest resources, the 
saying ‘leuweungna hejo masyarakatna ngejo’ (if the forest is green, the community can 
eat) has been adopted by the community in Cikahuripan and Jayagiri villages, and Perhutani 
and now forms a point of agreement and common knowledge about forest management. This 
common ground has been found to be essential for providing awareness of the importance 
of sustainable forest resources for economic and ecological benefits of the community. It is 
imperative for Perhutani to actively foster this point of common knowledge in several ways. 
This saying could be written on posters or signs and placed around community dwellings or 
forest areas, and Perhutani could more frequently mention it in informal or formal meetings 
with the community. 
Third, despite some positive roles of social capital in supporting the resilience of the forest 
resources, the boundaries between the social-system and the ecosystem is dynamic and 
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characterized by non-linear functions (Berkes, 2007; Handmer & Dovers, 1996) related to 
the vast number of potential changes in relationships triggered by actions or events (Liu et 
al., 2007). In this context, the forest function change policy has positively contributed 
through preserving trees, which has improved the resilience of the forest resources. 
However, the trees have created thick canopies producing shade on agroforestry land, which 
has reduced the productivity of the intercropping grass cultivation. Further, this situation 
may reduce the resilience of the SDF community. Technology adoption, such as the use of 
shade-tolerant grass species and fertilizer could increase the productivity of the 
intercropping grass farming. However, this application was found to be limited within the 
community because of a lack of access to shade-tolerant grass seedlings. Therefore, this 
thesis suggests that government aid for seedlings could increase access of the community to 
those grass species.  
9.4 Limitations and recommendations for further research 
9.4.1 Limitations 
As explained in Chapter 4 on research methodology, this study has two limitations. First, I 
fully acknowledge that my position as a government officer in Bandung regency could 
induce a conflict of interest perception by the participants, and in my own subjectivity as the 
researcher. These issues could produce bias in data collection and analysis. To attempt to 
limit this bias, first, I selected two communities in Bandung regency, Tarumajaya and 
Margamukti villages, which although being in areas I had previously worked in, I had not 
visited before, and so none of the participants from these sites had previously met me. 
Moreover, after recording an interview, I often listened to recordings to identify any 
potential bias conveyed by myself or the participants during the discussion in relation to my 
government role. At the beginning of the interview, I always introduced myself as a student 
researching for academic purposes beyond government projects. This approach clarified my 
position in this research through which the bias caused by the conflict of interest could be 
minimized. Second, I also selected two further communities in West Bandung Regency, 
Jayagiri and Cikahuripan villages, which were outside my working areas as a government 
officer. I was an outsider to these communities which did not experience conflict of interest 
caused by my employment status. Thus the participants could recount their experiences and 
comments truthfully and professionally. 
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The second potential limitation relates to my choice of four SDF communities which were 
located in protection forest areas managed by Perhutani – which represented a very 
particular kind of institutional relationship. A critique that could emerge from this study 
might include generalizing this research to other SDF communities situated in different types 
of forest management areas, such as production and conservation forest areas, in Indonesia 
or other nations. However, this study did not attempt to seek total generalizability to all 
situations where communities were negotiating access to forestry CPR through particular 
government institutions and cooperatives. Instead, it sought transferability to other similar 
circumstances in which economically challenged communities were significantly reliant on 
strong social capital to facilitate resilience. This study offers an in-depth description, and 
detailed information on its context and background, which further study could employ for 
undertaking similar research in another context.  
9.4.2 Recommendations for further research 
This research has provided novel findings regarding the characteristics of social capital as a 
very promising and enduring kind of capital held by SDF communities to sustain dairy 
producers in Indonesia. These findings could provide a foundation for supporting further 
research regarding social capital. As an asset, the nature of social capital is dynamic, and 
could increase or decrease qualitatively or quantitatively. Future study should analyze 
factors that may foster or undermine social capital of the community. 
This study has also highlighted the dynamic of this capital in supporting the SDF community 
to have access to environmental resources, in particular agroforestry lands, through which 
the resilience of the community could be increased. It is essential to gain a deeper 
understanding of the role of social capital in supporting the SDF communities in a different 
context of resources. Many SDF communities in Indonesia do not have access to 
agroforestry land, but they still exist. These could be assessed for their potential for acquiring 
social capital in serving the communities for their survival. In this way, the important 
dynamics of resilience that underpin the social, economic and environmental sustainability 
of these communities might be both understood and supported by any agencies or groups 
trying to promote the positive contribution of smallholder communities to their people, their 
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Social Capital, Collective Action and Smallholder Farmer Resilience: 
Study case of the integrated dairy-agroforestry farming system in Indonesia 
 
CONSENT FORM FOR PARTICIPANTS 
 
I have read the Information Sheet concerning this project and understand its content.  All my 
questions have been answered to my satisfaction. I understand that I am free to request further 
information at any stage. 
I understand that:- 
1. My participation in the project is entirely voluntary; 
2. I am free to withdraw from the project at any time without any disadvantage; 
3. Personal identifying information (i.e. audiotapes, contact information) will be destroyed at the 
end of the project, but any raw data on which the results of the project depend on will be retained 
in secure storage for at least five years; 
4. In the event of that the line of questioning develops to such a way that I feel hesitant or 
uncomfortable I may decline to answer any particular question(s) and/or may withdraw from 
the project without any disadvantage of any kind; 
5. Publication arising from this work may use selected quotations or narratives from your 
interview to illustrate the findings. Every attempt will be made to preserve your anonymity;  
6. Participants acknowledge that issues of intellectual property and ethics have been discussed and 
approved by the Trust of which you are beneficial owner;  
7. The Indonesian Endowment Fund for Education has funded the research; 
8. The results of the project may be published and will be available in the University of Otago 
Library (Dunedin, New Zealand) but every attempt will be made to preserve my anonymity.   
I agree to take part in this project. 
 
I would;  
□ be willing to be interviewed at my farm or residence 
□ not be willing to be interviewed at farm or residence 
 
.............................................................................   ............................... 
       (Signature of participant)     (Date) 
 
............................................................................. 










Modal Sosial, Tindakan Kolektif dan Ketahanan Petani Kecil: 
Studi kasus peternakan terpadu sapi perah-agroforestri di Indonesia 
 
FORMULIR PERSETUJUAN UNTUK PARTISIPAN 
Saya telah membaca informasi tertulis tentang proyek penelitian ini and saya telah memahaminya. 
Seluruh pertanyaan saya perihal penelitian ini telah diterangkan dengan jelas dan Saya berhak untuk 
mengetahui informasi lebih lanjut pada semua tahapan penelitian ini. 
Saya mengetahui bahwa: 
1. Partisipasi saya dalam proyek penelitian ini bersifat sukarela; 
2. Saya dapat membatalkan keterlibatan saya ini kapanpun dan tanpa kerugian apapun; 
3. Informasi yang bersifat pribadi (yaitu rekaman audio, informasi kontak) akan dimusnahkan 
pada akhir penelitian, namun data mentah yang menjadi bagian hasil proyek akan disimpan 
dalam penyimpanan yang aman sekurang-kurangnya selama lima tahun; 
4. Apabila dalam proses tanya-jawab, pertanyaan berkembang sedemikian rupa sehingga saya 
merasa ragu atau tidak nyaman, saya mungkin menolak untuk menjawab pertanyaan tertentu 
dan/atau dapat menarik diri dari proyek ini tanpa kerugian apapun. 
5. Publikasi yang timbul dari karya ini dapat menggunakan kutipan atau narasi yang dipilih dari 
wawancara Anda untuk menggambarkan hasil temuan, anonimitas atau kerahasiaan identitas 
anda akan kami jaga; 
6. Peserta mengakui bahwa isu-isu kekayaan intelektual dan etik telah dibahas dan disetujui oleh 
Kepercayaan dimana Anda adalah pemilik yang menguntungkan; 
7. Penelitian ini didanai oleh Lembaga Pengelola Dan Pendidikan (LPDP), Kementerian 
Keuangan Republik Indonesia; 
8. Hasil proyek dapat dipublikasikan dan akan tersedia di Perpustakaan Universitas Otago 
(Dunedin, Selandia Baru) namun tetap akan mempertahankan kerahasiaan identitas saya. 
Saya menyetujui untuk terlibat dalam proyek penelitian ini. 
Saya akan: 
□ Bersedia diwawancara  
□ Tidak bersedia untuk diwawancara  
.............................................................................   ............................... 
       Tanda tangan Responden     Tanggal 
............................................................................. 








Social Capital, Collective Action and Smallholder Farmer Resilience: 
Study case of integrated dairy-agroforestry farming system in Indonesia 
 
INFORMATION SHEET FOR PARTICIPANTS 
 
Thank you for showing an interest in this project.  Please read this information sheet 
carefully before deciding whether or not to participate.  If you decide to participate, we thank 
you.  If you decide not to take part there will be no disadvantage to you and we thank you 
for considering our request.   
 
What is the aim of the project? 
This project is being undertaken as part of the requirements for a PhD at the University of 
Otago, Dunedin, New Zealand.  
The project aims to explore the role of social capital, such as trust and social relationships, 
in supporting smallholder dairy farmer communities in Indonesia to cope and adapt with 
forage shortage during dry season. This project will emphasise to investigate the collective 
activities taken by smallholder dairy farmers in utilizing forest land for cultivating forage or 
grasses. 
 
What types of participants are we looking for? 
This project seeks participant from the following criteria: 
1. Community and individual dairy farmers who are have access and utilize forest lands 
for cultivating forage and grasses to support feed supply to their dairy production. 
Specific categories for the dairy farmers are:   
a. Older than 17 years old  
b. Experiencing for more than five years as a dairy farmer 
 
2. Key informant participants are government officers, experts, head of villages, dairy 
cooperatives representatives, state-owned enterprises (SOEs) representatives, Non-
government Organization (NGOs) representatives and local community member 




What will you be asked to do? 
 
If you agree to be involved in this project, you will be asked to participate in a one on one 
interview or focus group discussion with the researcher. The researcher will introduce 
himself to the respondent and vice versa. 
 
All interviews are conducted indoors, which could be conducted in a house, offices or a 
dissenting place for interviewing. On-site observation may be employed with some informal 
questions. 
 
The interviews will last about one to two hours, or the length of time most convenient for 
the interviewee.   
 
Please be aware that if you decide not to take part in the project or at any moment wish to 
end your participation, you may do so without any disadvantage to yourself of any kind. 
 
What data or information will be collected and how will it be used? 
The introduction conversation and the interview will be recorded on digital voice recorder, 
however, personal identity of respondents will not be recorded. An identification number 
will be used in the data. The list of interviewee’s identifications will be stored in a master 
which can be accessed only by researcher and supervisors. During the fieldwork, the audio 
file data will be stored on researcher’s personal computer and folder that are both protected 
by a password. Then data will be transferred to a protected password folder on Otago 
University network drive, where it will only be opened by the researchers and research 
supervisor. 
Interviews or discussion will be delivered in Bahasa Indonesia and the local language, 
Sundanese, if it is necessary. The result will be transcribed and translated into English. Next, 
all the transcripts will be analysed by using data analysis software. The researcher will 
develop a preliminary codebook based on filed note and researcher’s initial interpretation. 
The researcher and supervisor will conduct meetings for constructing a list of codes for a 
further data analysis. 
The participants may receive the transcript of your interview result by making contact with 
the researcher.  
Data collected from this research will be retained by the University of Otago for at least five 
years but can often be kept longer or indefinitely. The results of this project will be published 
as a thesis, available at the University of Otago Library. 
 
Can I change my mind? 
 
You may withdraw from participation in the project at any time and without any 




Have any Questions? 
If you have any questions about our project, either now or in the future, please feel free to 
contact either:- 
Rudi Kresna and  Katharine Legun 
Centre for Sustainability/   Department of Sociology, Gender and      
Kā Rakahau o Te Ao Tūroa                                      Social Work/ Te Tari Āhua ā-iwi 
03 470 5327   03 479 7666 
kreru557@student.otago.ac.nz   katharine.legun@otago.ac.nz 
 
This study has been approved by the Department stated above. However, if you have any 
concerns about the ethical conduct of the research you may contact the University of Otago 
Human Ethics Committee through the Human Ethics Committee Administrator (ph 03 479-
8256). Any issues you raise will be treated in confidence and investigated and you will be 





Appendix 5. Information sheets for participants in Bahasa Indonesia 
 
 
Modal Sosial, Tindakan Kolektif dan Ketahanan Petani Kecil: 
Studi kasus peternakan terpadu sapi perah-agroforestri di Indonesia 
 
LEMBAR INFORMASI BAGI PESERTA 
 
Terima kasih atas ketertarikan Bapak/Ibu terhadap proyek ini. Mohon pelajari lembar 
informasi ini dengan seksama sebelum menentukan kesediaan untuk berpartisipasi. Terima 
kasih apabila Bapak/Ibu berkenan melibatkan diri dalam penelitian ini. Apabila tidak, maka 
tidak terdapat kerugian sedikitpun bagi Bapak/Ibu, dan kami ucapkan terima kasih atas 
perkenan pertimbangan Bapak/Ibu. 
 
Apakah tujuan dari proyek ini? 
Proyek ini merupakan bagian dari program PhD (S3) pada University of Otago di Dunedin, 
Selandia Baru. 
Proyek ini bertujuan untuk menelaah peran modal sosial, seperti kepercayaan dan hubungan 
sosial, dalam mendukung usaha petani kecil di Indonesia dalam mengatasi dan beradaptasi 
kondisi kekurangan pakan hijauan ternak selama musim kemarau. Proyek ini 
menitikberatkan pada penelaahan tindakan kolektif yang dilakukan oleh petani peternak sapi 
perah skala kecil dalam memanfaatkan lahan hutan sebagai sarana budidaya hijauan atau 
rumput. 
 
Partisipan seperti apakah yang dibutuhkan? 
Proyek ini mencari partsipan dari kriteria berikut: 
1. Peternak sapi perah perseorangan, yang merupakan anggota kelompok peternak atau komunitas 
peternak yang memiliki akses dan memanfaatkanlahan hutan untuk menanam hijauan dan 
rerumputan untuk mendukung pasokan pakan bagi usaha peternakan sapi perah.  
Kategori khusus untuk peternak sapi perah adalah: 
a. Berusia lebih dari 17 tahun 





2. Peserta informan kunci adalah pejabat pemerintah, ahli, kepala desa, perwakilan koperasi susu, 
perwakilan perusahaan BUMN, perwakilan LSM dan anggota masyarakat lokal di luar 
komunitas petani sapi perah. 
Apakah yang diharapkan dari para partisipan? 
Jika Anda berkenan untuk terlibat dalam proyek ini, Anda akan diminta untuk berpartisipasi 
dalam wawancara pribadi atau diskusi kelompok. Peneliti akan mengenalkan diri pada 
responden dan sebaliknya. 
Semua wawancara dilakukan di dalam ruangan, seperti di rumah, kantor atau tempat lain 
yang layak untuk melakukan wawancara. Observasi di lapangan atau tempat terbuka dapat 
dilakukan melalui pertanyaan informal. 
Wawancara akan berlangsung sekitar satu sampai dua jam, atau lamanya disesuaikan dengan 
kenyamanan partisipan. 
Dalam hal Bapak/Ibu tidak berkenan berpartisipasi dalam proyek ini, atau kapanpun 
Bapak/Ibu ingin mengakhiri partisipasinya, maka tidak terdapat kerugian sedikitpun bagi 
Bapak/Ibu. 
 
Data atau Informasi apakah yang dikumpulkan, dan bagaimana data/informasi 
tersebut akan digunakan? 
Percakapan perkenalan dan wawancara akan direkam melalui perekam suara digital, tanpa 
mencantumkan identitas pribadi responden. Nomor identifikasi akan digunakan dalam 
database. Daftar identitas partisipan yang terlibat dalam wawancara atau diksusi akan 
disimpan dalam master yang hanya dapat diakses oleh peneliti dan supervisor. Selama kerja 
lapangan, data file audio akan disimpan di komputer pribadi peneliti dan folder yang 
keduanya dikunci dengan kata sandi. Kemudian data akan ditransfer ke folder rahasia di 
jaringan Universitas Otago yang terjamin keamanannya, dimana data-data tersebut hanya 
akan dibuka oleh peneliti dan supervisor. 
Wawancara atau diskusi akan disampaikan dalam Bahasa Indonesia dan bahasa daerah, yaitu 
bahasa Sunda, jika diperlukan. Hasilnya akan dibuat dalam bentuk trankrip dan 
diterjemahkan ke bahasa Inggris. Selanjutnya, semua transkrip akan dianalisis dengan 
menggunakan perangkat lunak. Peneliti akan menyusun buku pedoman awal berdasarkan 
catatan yang diajukan dan interpretasi awal peneliti. Peneliti dan supervisor akan melakukan 
pertemuan untuk menyusun daftar kode untuk analisis data lebih lanjut. 
Peserta dapat menerima transkrip hasil wawancara dengan melakukan kontak dengan 
peneliti. 
Data yang dikumpulkan dari penelitian ini akan disimpan di Universitas Otago setidaknya 
selama lima tahun namun seringkali dapat disimpan lebih lama atau tidak terbatas. Hasil 
proyek ini akan dipublikasikan sebagai tesis, yang tersimpan di Perpustakaan Universitas 
Otago 
 
Dapatkah partisipan berubah pikiran dan mengundurkan diri? 
Bapak/Ibu dapat sewaktu-waktu mengundurkan diri dari proyek ini tanpa menimbulkan 






Bagaimana apabila partisipan memerlukan informasi lebih lanjut? 
Apabila Bapak/Ibu memiliki pertanyaan terkait proyek ini, baik saat ini maupun di masa 
mendatang, maka Bapak/Ibu dapat menghubungi: 
Bagaimana apabila partisipan memerlukan informasi lebih lanjut? 
Apabila Bapak/Ibu memiliki pertanyaan terkait proyek ini, baik saat ini maupun di masa 
mendatang, maka Bapak/Ibu dapat menghubungi: 
Rudi Kresna dan  Katharine Legun 
Centre for Sustainability/   Department of Sociology, Gender and      
Kā Rakahau o Te Ao Tūroa                                      Social Work/ Te Tari Āhua ā-iwi 
03 470 5327   03 479 7666 
kreru557@student.otago.ac.nz   katharine.legun@otago.ac.nz 
 
Penelitian ini telah mendapatkan persetujuan Komite Etik University of Otago. Apabila 
Bapak/Ibu meragukan kode etik penelitian ini, maka Bapak/Ibu dapat menghubungi Komite 
Etik tersebut melalui Administrator Komite Etik (Telp. +643 479 8256). Segala hal yang 
disampaikan oleh Bapak/Ibu terjaga kerahasiaannya dan Bapak/Ibu akan mendapatkan hasil 







Appendix 7. Sample of a questionnaire for dairy farmer interviews 
You will not be identified as respondent as a respondent without your consent. You may, 
at any time, withdraw your participation, including withdrawal any information you have 
given. As you completed the interview, however, it will be understood that you have 
contested to participate in this research and consent to publication of the results of this 
research with understanding that anonymity will be preserved. 
Section 1. Farms Household Attributes 
1. Demographic characteristics of the farms household and roles in the farms: 
a. Age of farmer: __________ years Old 
b. Number of family member: ________ persons 
c. Education of family members: 
Farmer: __________________ Spouse: ___________________ 
d. Number of family labour (include the farmer): _______ persons 
Number of non-family labour (contract labour): _________ 
 
How do you distribute tasks regarding dairy farming activities in your family? 
 
2. Dairy Farming Experiences 
a. Could you tell me your history of being a dairy farmer? (When did you start being a dairy 
farmer and being a member of the dairy cooperative? How do feel for being a dairy farmer? 
What is your motivation for being a dairy farmer?) 
3. Number of dairy herd-size (Head): 
a. Could you could describe you cattle herd? (Milking cows, heifers, bulls, and calves) 
b. What are you strategies for increasing your herd-size? 
INTERVIEW QUESTIONNAIRE FOR DAIRY FARMERS 
Social Capital, Collective Action and Smallholder Farmer Resilience: 











c. In your opinion, what are the common challenges for having this herd-size? How do you 
cope with the challenges? 
 
Production 
a. Could you tell me your daily milk production? (How many litre or kilogram) 
b. In your opinion, how does the income obtained from dairy farming in fulfilling your 
household expenses? (Do you have any estimated percentage?) 
c. Do you have any jobs besides being dairy farmers? 
Land ownership 
a. Could you tell me the land size that you have? (Cowshed, Pastures or grass fields, 
agroforestry lands) and status ownership of your lands? (Private, rented, or others) 
b. In your opinion, what are the common occurrences that challenge your dairy farm for having 
a limited land? And how do you cope with those? (For example. feed shortage during the 
dry season or low production during the wet season) 
Equipment and technology 
a. Could you tell me how you feed your cow daily? (What are the types of feed do you use?) 
b. Do you use a milking machine? Why do you use or not use the machine? 
c. Could you describe how do manage your dairy wastes? 
Theme of social capital attributes 
a. Do you join a dairy farmer group? Could you tell me your story, how can you become 
member of your group? How often do you attend meeting within your group? 
b. How do you describe your cooperation in your farmers’ group? 
c. How do you describe your trust to your group leader and members? 
d. How long have you been as dairy cooperative member? How do you feel being member? 
Do you experience changes in the cooperatives? (Do you trust to the cooperative boards? 
how do you feel regarding their management and services?) 
e. How do you perceive being member of group and cooperative in supporting your business? 
Theme of Identify agroforestry practices 
a. Would like to share your experiences in fulfilling feed, in particular grass or forage, for your 
cattle? (Could you describe the changes in last 10 or 20 years?) 
b. Do you have access to enter the agroforestry land? Could you tell me how you can 




c. How do you think about infrastructure quality such as road condition to access to 
agroforestry land? Do you have particular devices or vehicles to access the 
agroforestry land? 
d. In your opinion, what are the significances of the agroforestry land for community 
in your village? What formal and informal groups and associations that exist in the 
community that have access to agroforestry land?  
e. How is access to agroforestry land distributed among dairy farmers? (Identify: is 
there any cost or contribution to have the access?) Do you have a chance to expand 
your access to the agroforestry land? 
f. Could you tell your daily or weekly routine visiting, utilizing or managing the agroforestry 
land? (with whom do you get there? And how do you get there?) 
g. How do you perceive about your colleagues in your group in managing the agroforestry 
land? How often do you meet and what kind activities that you often do with them?  
h. Besides your group members, what are others, individuals, groups, and institutions that 
usually cooperate in managing the agroforestry land? 
i. Could you explain what kind of activities that are allowed and not allowed to do in the 
agroforestry land? 
j. What kind of rules, such as norms, agreements, technical guidance and constitutions that 
assign your activities? 
k. How do you feel about your agroforestry land acquisition? Do you confidence on your 
property right?(do you trust that no one would seize your “land” or take an advance above 
your land?) 
l. If I were a new farmer in your village, how can I get the access to agroforestry land? 
m. In your opinion who is the most and the least powerful person or institutions in the 
agroforestry land? And why they have different position and authority? 
n. What did you do to meet the needs of fodder in the dry season? Based on your experience, 
how do you feel about benefits of agroforestry land to solve the problem of feed shortage 
during the dry season? 
o. Could you tell me what do you perceive about regulation change in autonomy era, in 
particular, agroforestry access rules for the dairy farmer?  








Appendix 8. Sample of a questionnaire for key informant interviews 
 
 
You will not be identified as respondent as a respondent without your consent. You may, at any time, 
withdraw your participation, including withdrawal any information you have given. As you 
completed the interview, however, it will be understood that you have contested to participate in this 
research and consent to the publication of the results of this research with the understanding that 
anonymity will be preserved. 
1. Could you please introduce yourself? How long have you been working for your organization 
or institutions? 
2. Could you tell me briefly about your assignment in your institution? 
3. How do you describe social connection and collaboration in your community? 
4. What kind of social norms that have been acknowledged by the community? 
5. In your opinion, what are the significant role of dairy farming for the local and national level? 
6. Could you tell me, what are the meanings of agroforestry land for your community? (And how 
long have you involved in the agroforestry land? What the driving forces to have access to 
agroforestry land for dairy farmers? How did you get information to have access to the 
agroforestry land?)  
7. What is the role of your institution to allow your community to get access to the agroforestry 
land? 
8. While obtaining access to the agroforestry land, What kind of key factors that lead to success 
and failure to have access? (actors, rules, policy changes) 
9. How do you perceive the distribution of agroforestry land within your community? 
10. Is there any rule or norms that arrange the distribution or utilization the access to agroforestry 
land?   
11. In your opinion, what are the significances of the agroforestry land for dairy farmers in 
particular?  
12. In your experiences, how do you think the agroforestry utilization among different actors, such 
as dairy farmers, horticultural farmers?  
13. Do you have any experiences to deal with conflict among the actors in agroforestry practices? 
How did you solve the problems?  
14. How do you perceive the social engagement within the actors to solve the conflict? 
15. In your opinion, how important is monitoring forest land utilization? 
16. Could you tell me your experiences to have met or talked with government officers or 
politicians regarding agroforestry land utilization? What are your experiences cooperating 
with local government officers, ranging from village level to the national level? 
17. Based on your experience, how do you feel about the benefits of agroforestry land utilization 
by dairy farmers to the community? 
18. What are people expectation in managing agroforestry land? 
19. In your opinion, who do feel about your dairy farm in the next five or ten years? (optimistic 
or pessimistic)  
 
 
INTERVIEW QUESTIONNAIRE FOR KEY INFORMANTS 
Social Capital, Collective Action and Smallholder Farmer Resilience: 
Study case of integrated dairy-agroforestry farming system in Indonesia 
 
